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1.0 INTRODUCTION

Technical Memorandum No. 3 (TM3) is being submitted on behalf of the Lenz Oil (Lenz Oil)

Settling Respondents in accordance with Section IX, Part A of the Administrative Order by

Consent (USEPA, 1989) and Section 5.2.11 of the Work Plan for the Remedial Investigation and

Feasibility Study (RI/FS) of the Lenz Oil Service, Inc. site (ERM-North Central. Inc. , I990a).

To ensure that TM3 is submitted in accordance with the approved Lenz Oil RI/FS schedule, it

is being submitted in two parts, designated Part A and Part B. Pan A, which was prepared by

ERM-North Central, Inc. (ERM-North Central), describes the methods, results, and

interpretations of the Phase I, Task 2 ground water investigation. Part B, which was prepared

by EBASCO Environmental, Inc. (EBASCO) on behalf of the Illinois Environmental Protection

Agency (IEPA), contains the methods, results, and interpretations of the Phase I, Task 2 soil,

sediment, and surface water investigations. The Technical Memorandum is being submitted in

two parts because a recent change in the lEPA's Project Manager for the Lenz Oil RI/FS

caused the IEPA to be behind schedule for submittal of their portions of TM3. Rather than

delaying the schedule in order to combine the matenals into a single document, the IEPA

proposed the submittal of the Technical Memorandum in two parts. The United States

Environmental Protection Agency (USEPA) verba l ly approved the proposal d u r i n g telephone

conversations with the IEPA Project Manager and ERM-North Central personnel. If necessary,

the two parts of TM3 will be combined into a single document at a later date.

This Technical Memorandum presents the results of the Phase I, Task 2 ground water

investigation of the Lenz Oil RI/FS. The overall purpose of the Phase I, Task 2 activities was

to characterize the site and its potential hazard to human health and the environment. The

specific objectives of the site investigation, as presented in the Lenz Oil Work Plan, are as

follows:

Environmental Rvtoorra Monqyimnt - North Control, Inc.
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o Evaluate the nature and extent of residual contamination present on

the Lenz Oil site.

o Evaluate the nature and extent of surface water and sediment

contamination attributable to the Lenz Oil site.

o Evaluate the vertical and horizontal extent of ground water

contamination potential ly o r ig ina t ing from the Lenz Oil site.

o Evaluate the nature and magni tude of ground water, surface water.

and sediment contamination that has migrated off site and is

attributable to the Lenz Oil si te.

o Identify and evaluate potential contaminant migration

characteristics.

o Collect sufficient data to support an Endangerment Assessment, a

Feasibility S tudy , and an ASTDR Public Health Assessment of the

Lenz Oil site.

The following site investigation activities were performed to meet the ground water portion of

these objectives: (1) the installation of 15 additional monitoring wells, (2) abandonment of three

damaged or unusable monitoring wells, (3) collection of four soil samples for geotechnical

testing, (4) in situ permeability testing of the aquifer materials below the site, (5) surveying of

the monitoring well locations and elevations. (6) collection and analysis of ground water, and

Environmental Resource! Management-North Central, inc.
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(7) measuring ground water and surface water elevation samples. All site investigation activities

pertaining to the ground water investigation were performed by ERM-North Central personnel

and its subcontractors, including: Fox Dril l ing, Inc. (Itasca, Illinois); ARDL (Mt. Vernon,

Illinois); ATEC and Associates, Inc. (Indianapolis. Indiana); and Patrick Engineering, Inc.

(Glen Ellyn, I l l inois). Regulatory coordination of field activities was provided by the USEPA

and the IEPA.

The investigative methods used during the ground water investigation are described in Section

2.0 of this Technical Memorandum. Section 2.0 also contains a description of any deviations

from the methods specified in the approved Lenz Oil RI/FS Work Plan and the rationale for the

modification. Site-specific geological and hydrogeological data, as well as a conceptual model

of ground water flow and the ground water/surface water interaction at the site, are presented

and interpreted in Section 3.0. The analytical results from the ground water samples collected

during the site investigation are described in Section 4.0 and interpreted in Section 5.0. The

magnitude and extent of ground water contaminat ion is discussed in Section 5.0 in terms of the

site-specific hydrogeologic data contained in Section 3.0.

Envif01 MiMWrtuI Rvsowcvt Muno^wnttnt - north Cvntral, inc
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2.0 METHODS OF INVESTIGATION

This section contains the: ( 1 ) methodology followed d u r i n g the completion of each ground water

investigation activity, (2) a description of the moni tor ing well network, and (3) the rationale used

for changing several of the prel iminary moni tor ing well cluster locations and selecting the

geotechnical samples. Any deviat ions from the methodologies specified in the approved Lenz

Oil RI/FS Work Plan are indica ted , and detai led descript ions of i n v e s t i g a t i v e ac t iv i t i e s that were

nonspecific in the Work Plan are presented as necessary.

2.1 Monitoring Well N e t w o r k Cons t ruc t ion

According to Section 5.1 of the Lenz Oil S a m p l i n g and Analys i s Plan (ERM-North Central.

1990b), one deep replacement monitoring well and seven monitoring well clusters, each

consisting of a shallow and a deep moni tor ing we l l , were to be installed at the site dunng Phase

1, Task 2. These new wells were to supplement and extend the e x i s t i n g monitoring well

network at the si te .

The Phase I, Task 2 moni tor ing well network was established downgradient and surrounding the

primary contamination source area to assess the magnitude, extent, and fate of ground water

contamination, if any, at and downgradient of the site. Prel iminary locations of the monitoring

wells were first proposed in the Lenz Oil Work Plan (ERM-North Central, 1990a).

After reviewing the soil gas investigation results presented in Technical Memorandum No. 2

(ERM-North Central, 1991b), the proposed locations of monitoring well clusters MW-03 and

MW-06 were moved farther south. The USEPA and IEPA approved these modified monitoring

well locations in a letter dated February 22, 1991. The location of moni tor ing well cluster MW-

Environmentol Resourcei Manooement-North Central, Inc
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07 was modified in the field because numerous underground u t i l i t i e s were ident i f ied in the

immediate v ic in i ty of the proposed well location. The USEPA and IEPA approved moving the

MW-07 cluster approximately 60 feet west of its proposed location in a letter, dated April 1,

1991. All of the other moni tor ing well location c lus ters (MW-01, MW-02. MW-04, MW-05,

and G106DR) were instal led at the p re l iminary locations specified in the Work Plan.

2 .1 .1 Deep Monitor ing Wel l I n s t a l l a t i o n

A total of e ight deep mon i to r ing wel l s uere i n s t a l l e d at tne Mte by ERM-Nor th Central and Fox

D r i l l i n g , Inc . between February 27, 1991 and A p r i l 30, 1991. The locations of the monitoring

wells are shown on Figure 2 - 1 . Boring logs and m o n i t o r i n g wel l construct ion logs for all of the

new monitoring wells are inc luded in Appendices A and B. respectively. Table 2-1 presents a

summary of the monitoring well construct ion de ta i l s .

In general, the deep moni tor ing wells were i n s t a l l e d in accordance w i t h the procedures presented

in Section 5.1 of the approved S a m p l i n g and A n a l y s i s P lan ( E R M - N o r t h Central . 1990b).

However, d i f f i c u l t d r i l l i n g cond i t ions requi red t h a t the actual d r i l l i n g procedures deviate s l ight ly

from the approved procedures for some of the mon i to r ing wells . Therefore, a detailed

description of the entire d r i l l i n g and mon i to r ing wel l i n s t a l l a t i o n procedure is presented below.

o Borings were advanced to bedrock us ing a CME-75 dr i l l ing rig and

hollow-stem augers (HSA). Several changes were made in the size

(diameter) of the HSAs used for the first few boreholes because of

problems dn l l ing through or around large subsurface boulders.

Monitoring well MW-05D was i n i t i a l l y dnlled wi th a 6.25-inch I.D. HSA

and then overdriiled w i t h an 8- inch I .D. HSA. Monitoring well MW-01D

Environmental Resourcei Management - North Central. Inc.
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was drilled wi th only an 8-inch I .D . HSA, and all of the other deep

monitoring wells were dri l led wi th a 5-inch I .D. HSA.

o Soil was con t inuous ly sampled ahead of the HSA using a 2- inch diameter

split-spoon sampler (24 inch l e n g t h ) . The soil was sampled and soil

screened in accordance w i t h the procedures out l ined in the approved

Sampling and Ana lys i s Plan ( E R M - N o r t h Cent ra l . 1990b).

o To m i n i m i z e d r i l l i n g fluid loss at the bedrock surface, the HSAs were

either seated several feet i n t o the bedrock, or a temporary casing was

driven into the bedrock.

o Continuous bedrock cores were dri l led and collected using an NX size

core barrel w i t h a clean water wash. The bedrock cores were retained for

analysis and logged by an ERM-North Central geologist, per the approved

Sampl ing and A n a l y s i s Plan l E R M - N o r t h Centra!, 1990b).

o The top of the deep monitoring wel l screen was to be set approximately

30 feet below the water table. Depending on the size, f requency, and

location of the bedrock fractures, the top of the screen was set several feet

from the target depth to place the screen opposite a major set of bedrock

fractures.

o After the well screen interval was selected, the borehole was reamed to

4.875 inches using a tncone bi t and a water wash rotary dr i l l ing system.

All dr i l l ing water used dur ing the coring and reaming activities was

Environmental Resources Hqnoaement - North Central, inc
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supplied by the DuPage County m u n i c i p a l water system and drawn from

a fire hydrant on Jeans Road. Water usage was monitored to determine

the total vo lume of d r i l l i n g f i n d lost to the formation. Any residual f luids

and c u t t i n g s generated d u r i n g D r i l l i n g were containerized in 55-gailon

drums and stored on site in the secured d r u m storage area.

o The well screens consisted of 2 - i n c h - d i a m e t e r , .?316 stainless steel pipe

w i t h No. 10 ( 0 . 0 1 0 - i n c h ) c o n t i n i . o ' j s s lo t open ings . Each deep m o n i t o r i n g

well was constructed w i t h a 5 - foo t screen and a 5.35-foot stainless steel

sump. Riser pipe composed of ^316 s t a in le s s steel was connected above

the screen and extended to a p p r o x i m a t e l y 2.5 feet above grade.

o The annu la r space around each wel l screen was fil led w i th clean No. 5

quartz sand to approximate ly 2 feet above the top of the well screen. A

2-foot. No. 12 s i l i c a sand c o l l a r 'Aas then placed on top of the sand pack.

o A. bentomte s l u r r y was t r c m i e d i:uo place above the sil ica sand collar to

a depth of 8 feet below grade. A Por t land cement, bentomte pov-der

mix ture was piaced from 2 feet to 5 feet beiow grade.

o A 4-inch-diameter steel protective casing w i th a locking steel cover was

cemented into place around the riser pipe. The cement was sloped away

from the casing to promote dra inage away from the monitoring well . A

vented PVC cap was fitted over the riser, and the steel protector casing

was fitted wi th a case-hardened steel lock.

Environmental Resources Management - North Central, inc
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o All equipment and well construction materials were decontaminated w i th

a steam cleaner between each boring.

2.1.2 Shallow Monitoring Well Installation

Following the instal la t ion of the deep moni to r ing well at each well c luster , a shallow monitoring

well was constructed as near as possible to the completed deep w e l l . Detailed descriptions of

the well instal lat ion procedures are shown i n the wel l cons t ruc t ion logs i n c l u d e d in .Appendix B.

All of the shallow monitor ing wel l s , w i t h the exception of MW-07S, were constructed w i t h 10-

foot well screens that straddle the water tab le . The wel l screen for MW-07S was set opposite

the first water encountered in the borehole, which was jus t below an impermeable confining

layer of compacted f i l l . Because the first ground water encountered in the borehole was under

confined conditions, a 5-foot well screen was set at the top of the aquifer instead of a 10-foot

well screen as specified in the Sampl ing and Ana lys i s Plan (ERM-North Central. 1990b).

Therefore. MW-07S is not a sha l low mon i to r i ng v.eil t h a t intersects the water table , but an

intermediate moni tor ing well tha t is screened at the top of a confined portion of the aqu i f e r . The

IEPA v.as notified of the screen length modif ica t ion.

Because ground water was very shallow at most of the moni tor ing well locations and the shallow

monitoring well screens were to intersect the water table, the construction details of the shallow

monitoring wells were modified to accommodate the shallow well screens. In most cases, the

thickness of the bentonite seal and the sand f i l te r pack was reduced s l i g h t l y to accommodate the

placement of the overlying well materials. The water table at MW-06S was suff ic ient ly shallow

to permit a conventional above-ground protective casing to extend below the top of the well

screen and prevent the well from intercepting the uppermost ground water. A short, Hush-

mounted protective casing was installed over th i s well to allow the well screen to be open to the

Environmental Resources Management - North Central, inc.
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uppermost ground water. The IEPA was n o t i f i e d of these minor deviat ions from the shallow

monitor ing well construction procedures.

The fo l lowing procedures, w h i c h deviate s l i g h t l y from the procedures presented in the Sampling

and Ana ly s i s Plan ( E R M - N o r t h Centra l . !990b). were used to construct the shallow tnonitonng

wells.

o A 6 .25- inch I . D . HSA uas adxar . ceu t h r o u g n the unconsol idated

aquifer u n t i l bedrock was encounte red u n l e s s the unconsol idated

portion of the aqu i fe r was t h i c k enough tha t the wel l screen could

be set ent i re ly in unconsol ida ted deposits. If bedrock d r i l l i n g was

necessary to set the well screen opposite the water table, a

temporary steel casing was d r i v e n i n t o the bedrock, and a 4.875-

inch borehole was d r i l l e d u s i n g a rotary d r i l l bit and a clear water

wash.

o Soil and bedrock samples were not co l lec ted d u r i n g the d r i l l i n g of

the shallow moni tor ing wel l boreholes unless the well was set

entirely in unconsolidated deposi ts . I n t n a t case, a geotechmcal

sample was collected from the aqui fer us ing 2- and 3-inch diameter

split-spoon samplers.

o In general, a 10-foot, #316 stainless stee! well screen wi th No. 10

(0.010-inch) cont inuous slot openings was set wi th 3 feet of the

screen above the water table. Several weils were constructed w i t h

less screen above the water table because the water table was too

Environmental Resources Management-North Central, inc.
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shallow. A #316 stainless steel riser pipe was fitted above the well

screen and extended to approximately 2.5 feet above grade.

The annula r space around the well screen was filled wi th clean No.

5 quartz sand to approximately 2 feet above the top of the well

screen. In the wel l s constructed e n t i r e l y in unconsolidated

deposits, the sand pack uas placed around the screen as the HSAs

were wi thdrawn from the b o n n a For several w e l l s , the thickness

of the sand pack was reduced in order to accommodate a suf f i c ien t

bentomte surface seal.

Two (2) feet of bentoni te pellets were placed above the sand pack

to seal the annular space around the casing. In several of the wells

where the water table was near the surface, the thickness of the

bentonite seal was reduced to f i l l the avai lable space.

If space was available, a bentoni te /cement grout seal was prepared

from a m i x t u r e of Portland cement , bentoni te powder, and clean

munic ipa l water. The grout was placed above the ben ton i te pellet

seal using a tremie pipe.

A 4-inch-diameter steel protective casing wi th a locking steel cover

was cemented in to place around the riser pipe. The cement was

sloped away from the casing to promote drainage away from the

monitoring well. A vented PVC weil cap was placed over the

Environmental Resources Management-North Central, inc.
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riser, and the steel protector casing was f i t ted wi th a case-hardened

steel lock.

o All equipment and well construction materials were

decontaminated w i t h a steam cleaner between each boring.

2.1.3 Mon i to r i ng Well A b a n d o n m e n t

Moni tor ing wel l s G105S, G105D. and G106D -Aere abandoned in accordance w i t h the

procedures required by the DuPage C o u n t y Depa r tmen t of P u b l i c Health. These wells were

abandoned per the approved Lenz Oil Work P l an , Because they no longer served a useful

purpose in the moni tor ing \ \ e l l ne twork and represented potential conduits for contaminant

migrat ion. Monitoring wells G105S and G105D were apparently damaged d u r i n g remediation

activit ies associated wi th the excavation and i nc ine r a t i on of soil sur rounding the wel l cluster and

well. G106D apparently was never completed as a moni tor ing w e l l . A 4- inch PV'C surface

cas ing , wh ich had been p r e v i o u s l y grouted , was i n s t a l l e d at G106D. However, the well was not

comple ted , and the steel protect ive casing was never removed.

The f o l l o w i n g procedures uere used to abandon the three m o n i t o r i n g wel ls :

o ERM-North Central notif ied the DuPage County Department of

Public Health of the i n t en t to abandon the we l l s at the site.

o Using the d r i l l i ng r ig , a cable was attached to the wel l , and the

entire length of the casing, riser, and screen was pulled out of the

ground.

Environmental Resources Manogement-North Central, inc.
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o The riser and screen were measured and checked wi th well

construction diagrams to ensure that the entire monitoring well was

removed.

o A tape measure was lowered in to the hole to determine if the sides

of the borehole had collapsed.

o A grout m i x t u r e composed of Por t l and cement , ben ton i te powder,

and munic ipal water was trenued in to place to cover the f u l l l eng th

of the former w e l l .

o Well abandonment forms were submi t ted to the DuPage County-

Department of Publ ic Health as required by local regulat ions.

These procedures were performed in accordance w i t h the gu idance given to ERM-Nortn Central

by the DuPage County Department of Pub l ic H e a l t h .

2.1.4 Monitoring Well Development

Each of the monitoring wells installed dur ing the Phase I, Task 2 Held investigation was

developed pnor to sampling. The well development procedures specified in the Sampling and

Analysis Plan (ERM-North Central, 1990b) were modified because of the large quanti ty of water

that was required to be removed from each well before sampling (Table 2-2). The Sampling and

Analysis Plan (ERM-North Central. 1990b) specified the use of surge blocks, hand pumps, or

bailers for development. Because these methods are not efficient for the removal ot large

volumes of water, approval to use cen t r i fuga l pumps in l i e u of the proposed methods was given

Environmental Resources Management - North Central, inc.
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by USEPA on May 1, 1991. The fo l lowing revised procedures were used to develop the new

moni tor ing wells:

o All hoses or other equ ipmen t tha t v,ere to be lowered i n t o the

wells were decontaminated by steam c lean ing prior to use in wells.

o Static water level and to ta l dep th measurements were made on each

well prior to deve lopment to ensure tne o p t i m u m placement ot the

suction point of the hose and to d o c u m e n t the removal of sediment

from the base of the w e l l .

o To remove the water f rom each w e l l , a hose was inserted in the

well casing and the intake was set at the screened interval. A

centrifugal pump was connected to the hose, and the development

water was pumped d i r e c t l y i n t o a storage tanker . Each wel l was

pumped u n t i l '.he volume of water removed was at least equal to

the total a m o u n t of d r i l l i n g \>. ater lost to the format ion d u r i n g the

ins ta l la t ion of the w e l l . (See Table 2.2 for tne total quan t i t y of

development water removed from each w e l l . )

o An additional three static water volumes were purged from the

well with a bailer, and the ground water was tested for

stabilization using the pH, temperature, and conduc t iv i ty methods

specified in the Sampl ing and Analys is Plan (ERM-Nor th Central.

1990b).

Environmental Resources Management-North Central, inc.
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ERM-North Central attempted to develop moni tor ing wel ls MW-01S. MW-05S and MW-07S

with a hand pump and a bailer. All of the other new wells were developed using a centrifugal

pump. Monitoring well MW-07S was successful ly developed wi th a hand pump and a bailer,

but the other two wells were too s i l t y to be developed by us ing th i s procedure. These wells

were redeveloped wi th a cent r i fugal pump to remove the s i l t .

2.2 Aquifer Character izat ion

The fo l lowing subsections describe the Phase I. Task 2 aqui fe r characterization act iv i t ies

conducted at the Lenz Oil s i t e . These a c t i v i t i e s i n c l u d e d a bedrock f rac ture analysis ,

geotechnical tes t ing of the soi l , and h y d r a u l i c c o n d u c t i v i t y test ing of the aqui fer materials.

2.2.1 Site-Specific Bedrock Fracture Analysis

After rock coring was completed at each bo r ing , the core was logged by an ERM-Nor th Central

geologist according to the methods described in Section 5 . 1 of the S a m p l i n g and A n a l y s i s Plan

(ERM-North Central , 1990b). The depth , t h i ckness , and apparent angle of each bedrock

fracture were noted on the boring logs, and a summary presentation of all the fracture data was

prepared to permit an interpretat ion of the nature and ex ten t of the fractures. A graphic

presentation of the bedrock fractures data, and an interpretation of these data is presented in

Section 3.1.

2.2.2 Geotechnical Sampling and Testing

Geotechnical samples were collected from moni tor ing well locations MW-01S, MW-02S. MW-

04S, and MW-05S. Samples were taken from the unconsoiidated soil in the screened interval
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of each well according to the procedures specified in Section 5 . 1 of the Sampling and Analysis

Plan (ERM-North Central , 1990b). The samples were tested for gram size, total porosity, and

total organic carbon by ATEC and Associates. I n c . , u s ing the methods specified in Appendix

E of the Quality Assurance Project Plan ( E R M - N o r t h Central , 1990c). Because MW-03S, MW-

06S. and MW-07S were screened in bedrock, geotechnical samples could not be collected from

these monitoring well bonnes. The resul t s of the geotechnical testing are presented in Appendix

C and are discussed in Section 3 . 2 .

2.2.3 H y d r a u l i c C o n d u c t i v i t y res t ing

ERM-North Central performed in s i t u h y d r a u l i c c o n d u c t i v i t y tes t ing of all of the monitoring

wells at the Lenz Oil site wi th the exception of G104L and G106L. GI04L was not tested

because of casing deformities that prevented the a i r pressure test ing equipment from sealing

correctly. G106L was not tested because of the presence of free product in the monitoring well.

The tes t ing began on May 23. 1991 and ua s completed on May 30. 1991.

Ris ing head and f a l l i n g head s l u g tests were performed in all of the moni tor ing wells in which

the water table was w i t h i n 4 feet of the well screen. Spec i f i ca l ly , f a l l i n g head slug tests were

conducted in monitoring wel ls MVY-01S, MW-02S, MW-03S. MW-04S, G 1 0 1 M , G101D,

G101L, G102L, MW-05S, MW-06S, and MW-07S. The fol lowing procedures were used for

performing the fall ing head s lug tests in these wells:

o The pretest static water level was measured in the wel l .

o A pressure transducer was inserted beiow the static water level,

sufficiently deep to avoid contact wi th the slug upon insert ion.
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o A slug (calibrated cylinder of known vo lume) was instantaneously

inserted into the well below the static water table for the fa l l ing

head test and ins tantaneously removed from below the water table

for the rising head test.

Data pairs of t i m e versus water level were recorded

pressure t r ansduce r and a compute r data co l l ec t ion syste

u s i n g a

stem.

o Readings were taken at the f o l l o w i n g t ime in te rva l s : 0.2 seconds

from 0 to 2 seconds: ! second from 2 to 20 seconds; 5 seconds

from 20 to 120 seconds; 0.5 m i n u t e s from 2 to 10 minutes ; and 2

minu tes from 10 to 100 m i n u t e s .

o Results were analyzed in the field to determine if data were

suff ic ient and re l iable to enable compu ta t i on of h y d r a u l i c

conduc t iv i ty .

Rising head pressure tests were performed in all of the moni to r ing wel l s whose well screens

were submerged at least 2 feet below the \ \ a te r table. Spec i f i ca l ly , r i s i n g head tests were

conducted in monitoring wells MW-01D, MW-02D, MW-03D, MW-04D, MW-05D, MW-06D,

MW-07D, G106DR, G102D, and G104D. This method was selected because published

hydraulic conductivity values for the Si lunan dolomite aquifer were generally too high to be

effectively measured using conventional slug test methods. The pressure test introduces a larger

initial change in head than the slug test and. t hus , allows recovery data to be collected over a

longer period of time than a slug test. However, this method can only be used on air-iight wells

in which the static water level can be depressed using air pressure. Leaky wells and wells
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screened opposite the water table cannot be tested u s i n g tne air pressure method. The pressure

test procedures include the fo l lowing :

o The pretest s ta t ic water level was measured m the \ v e i l .

o An a i r - t i g h t ' A e l l head adaptor was inserted i n to the we l l .

o A cal ibra ted pressure t r a n s d u c e r v.as set at ieas t 4.5 feet below the

static water '.evel in the we l l .

o The well was pressurized w i t h a i r to displace the static water level

by up to 4 feet of head.

o The data col lect ion compute r program was started,

o The pressure was i n s t a n t a n e o u s l y release^ i n tne we l l .

o The change in water level w i t h t i m e was recorded by u s i n g the

computer data co l l ec t ion sys tem.

o The results were analyzed ir. the field to determine if data are

sufficient and reliable.

The data collection equipment was calibrated each day. and a span check was performed before

each test. All of the test data was stored on a computer disk for later analysis. The testing

equipment that was inserted in the wells ( i . e . . the t ransducer , downhole cable, and well head
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adaptor) was decontaminated pr ior to and between each test, using an Alconox wash and a

distilled water nnse.

The resul ts of the in si tu hydraul ic c o n d u c t i v i t y tes t ing were analyzed by the Bovver and Rice

(1976) method. Three of the mon i to r ing \\eils were retested to examine the precision of the

calculated hydraul ic conduc t iv i ty values.

The resu l t s of the h y d r a u l i c c o n d u c t i v i t y t e s t i n g are presented and discussed in Appendix D and

Section 3.2.

2.3 Monitoring Well Location and E leva t ion Surveys

Patrick Engineer ing Inc. conducted surveys of the site to de termine ground surface elevations,

grid locations, and top-of-casing elevations for all of the moni tor ing wells instal led at the site.

The surveys were conducted in accordance v.uh Section 5 . 1 . 5 of the Work Plan (ERM-North

Central. 1990a) to locate and provide e levat ions of : 1 1 ) the e x i s t i n g wel ls on J a n u a r y 1 1 . 1991.

and (2) the new monitor ing wells instal led as a part of the Phase I, Task 2 investigation on May

30, 1991. The survey information was used to calculate the elevations of static water levels in

the wells. The grid locations and measuring poin t elevations of three surface water gages ( i .e . ,

one on tne Des Plaines River and two on the drainage d i tch) were surveyed on May 30, 1991.

2.4 Ground Water Elevation Measurements

As described in Section 5.1.8 of the Work Plan (ERM-North Central. 1990a), static water level

measurements were taken from all of the moni tor ing wei is dur ing the sampling episode and once

a month during the RI field activities ( i .e . . January through June , 1991). The measurements
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were taken in accordance w i t h the procedures described in Section 6.1 of the Quali ty Assurance

Project Plan (ERM-Nor th Cent ra l . 1990c). The resul ts of the water level measurements are

presented on Table 2-3 and discussed in Section 3.2 and Append ix E.

2.5 Ground Water Sampling and Analysis

One round of g round water samples was co l l ec ted at the Lenz Oil s i t e d u r i n g the Phase I , Task

2 ac t iv i t i e s . Twenty- three i n v e s t i g a t i v e g r o u n d water samples , three f i e ld b l a n k samples, and

three d u p l i c a t e samples were col lected between May b. !991 and May 9. 1991. The sample

designat ions and analyses c o n d u c t e d for the R o u n d One s a m p l e s are shown on Table 2-4.

2.5.1 Sample Collect ion Procedures

The ground water samples were collected in accordance w i t h the procedures specified in Section

5.2 of the approved S a m p l i n g and A n a l y s i s P l an i E R M - N o r t h Cent ra l . 1990b). Prior to

s a m p l i n g , static water level measurements were o b t a i n e d , and s t a n d i n g water was removed by

purg ing each well u n t i l s t a b i l i z a t i o n of t empera tu re . pH. and specific conductance was achieved.

Dedicated Teflon bailers were used for p u r g i n g and sample col lec t ion. The bailers were first

decontaminated by using e i t h e r steam c l ean ing or an Alconox wasn . followed by a rinse with

potable water and a double rinse wi th d i s t i l l ed water.

Ground water samples were transferred d i rec t ly from the dedicated bailer to bottles that were

provided by ARDL Laboratories. Sample conta iners v.ere t i l led at each well in the following

sequence: volatile organic compounds (VOCs), followed by semivolat i le organic compounds

(SVOCs), polychlorinated byphenols (PCBsVpesticides. total metals, dissolved metals, and

cyanide.
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Field blank samples were collected by pour ing d i s t i l l ed water through a decontaminated,

dedicated bailer prior to f i l l ing the sample containers in the contamination reduction area of the

site.

2.5.2 Sample Preservation and Identif ication

I m m e d i a t e l y a f t e r the sample con ta iners were f i l l e d , the con ta iners were placed in a cooler and

maintained at a temperature of 4" C. Glass v i a l s for Target Compound Lis t (TCLi VOC analysis

were til led w i t h zero headspace ( i . e . , no air b u b b l e s ) . Samples collected for Target Ana ly te List

(TAL) dissolved metals were f i e ld - f i l t e red by u s i n g a Geotech disposable f i l te r w i t h a pore size

of 0.45 microns. The chemicals added to sample containers for preservation are l i s ted on Table

2-5.

Ground water samples collected du r ing round one were iden t i f i ed wi th the fo l lowing information:

o Name of the S i te ( L O ) ;

o Sampl ing Round N u m b e r ( 1 . 2 : :

o Moni to r ing Well Iden t i f i ca t ion ( e . g . . M W 0 1 ) ;

o Depth Modifier (e .g . , S for sha l low wel l . D for deep v v e l i . e t c . i ;

o Sample Matrix (GW for ground water); and

o QA/QC Modifiers (FB for field blank or FD for field dup l i ca te ) .

For example, the duplicate sample collected from mon i to r i ng well MW-04S was identified as:

LO-1MW04S-FD. Field data forms were completed for each ground water sample collected,

as indicated in Section 2.2 of the Data Management Plan (ERM-Nor th Central. 1990d). Copies

of the completed forms for ground water sampl ing are included in Appendix F.
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Chain-of-custody, sample t rack ing , and sample analysis request forms were completed for each

sample cooler shipped to the laboratory. These forms were used to ensure correct sample

custody and analyses, as described in the Data Management Plan ( E R M - N o r t h Central . 1990d).

All sample conta iner labe ls and o the r sample t r ack ing forms \ \ere completed in accordance with

Section 3.0 of the Data Management Plan ( E R M - N o r t h Cent ra l . 1990d).

2.5.3 Sample Ana ly s i s

All ground water samples \sere ana l ) zed for TCL orgamcs and TAL inorganics in a manner

consis tent w i t h Rout ine A n a l y t i c a l Service ( R A S ) Contract Laboratory Program (CLP)

procedures. The complete l i s t of CLP TCL and TAL parameters along wi th their Contract

Required Quant i ta t ion L i m i t s is presented in Table 1-1 of the Q u a l i t y Assurance Project Plan

(ERM-North Central , 1990c). Ten t a t i ve ly I d e n t i f i e d Compounds (TICs) were inc luded wi th the

TCL volati le and semivolat i le organic analyses. The TCL and TAL analyses were conducted

by ARDL Laboratories u s i n g the RAS m e t h o d s spec i f ied in the 2:88 SOW for organics and the

7/88 SOW for inorganics .
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3.0 PHYSICAL CHARACTERISTICS OF THE SITE

This section describes the site-specific geology, ground water hydrology, and ground

water/surface water interaction pertinent to the Lenz Oil Site RI/FS.

3.1 Geology

The near surface geology of the Lenz Oil site consists of a thick sequence of Silurian dolomite

overlain by a th in veneer of Quaternary unconsolidated deposits and fil l materials. Based on

detailed descriptions of the bedrock, soil, and f i l l materials encountered during the Phase I. Task

2 dr i l l ing activities, the fol lowing fades have been defined to describe the stratigraphy of the

site:

o Silty-clay,

o Excavation backfill,

o Silty-sand backfill,

o Silty-gravel, and

o Racine Dolomite

The vertical and lateral stratigraphic relationships of these geologic facies are displayed on three

cross-sections of the site as shown on Figures 3-1 through 3-3. A map showing the location of

each cross-section is presented on Figure 3-4.

Silty-Clay Facies

The silty-clay facies is generally a mottled light grey and moderate olive-brown color that is

occasionally stained black near the main excavation area. The facies consists of silt and silty-

clay with a trace of well-rounded to subangular dolomite pebbles. The upper few feet of the
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facies has been reworked in several areas of the site and commonly contcir.; traces of wood.

incinerator ash, sand, and oil .

The silty-clay facies mantles the surface of the Lenz Oil site and ranges from 3 to 13 feet in

thickness. The lower portion of the facies is below the water table in many areas of the site.

Based on its stratigraphic position and its l i thologic character, the silty-ciay facies is probably

either alluvial deposits from the DCS Plaines River or pan of :he Mackinaw Member of the

Henry Formation. In most port ions of the s i te , i t overlies the sil ty-gravei facies.

Excavation-Backfi l l Facies

This facies consists of the backfil l placed in the main excavation area on the Lenz Oil site.

Based on lEPA's descriptions of this material, the facies is characterized by dark brown to black

sand, gravel, and incinerator ash. The facies is approximately 12 feet thick and is underlain by

a visqueen liner. The lower portion of the facies is below the water table. According to IEPA.

the excavation-backfill facies overlies S i lu r i an dolomite and laterally juxtaposes the silty-clay

facies and/or the si l ty-gravel facies.

Silty-Sand-Backfill Facies

The silty-sand-backfill facies is composed of moderate yellowish-brown to grayish-yellow silty

sand and gravelly clay backfill. Because this facies forms the road base for Route 83, the facies

has been extensively compacted and consequently is very hard and only slightly permeable. The

facies is limited in extent to the area adjacent to Route 83 and forms a continuous layer over the

surficial aquifer. Dolomite bedrock underlies the facies, and the silty-clay facies and the silty-

gravel facies are laterally adjacent to it. The facies is 24 feet thick at MW-07, the only location

where it was encountered.
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Silty-Gravel Facies

The silty-gravel facies is characterized by medium-light-grey silty dolomite gravel with varying

amounts of sand and clay. The facies contains large dolomite boulders, cobbles, and pebbles

that are very angular. It is always underlain by Silurian dolomite and is generally overlain by

the silty-clay facies. The thickness of the facies varies from 1 foot to approximately 18 feet in

the vicinity of the site. In most portions of the site, the silty-gravel facies is saturated. The

facies is interpreted to be a layer of weathered dolomite that has escaped erosion and

redeposition.

Racine-Dolomite Facies

The entire site is underlain by the Silurian Racine Dolomite Formation. In general, the facies

is a yellowish-gray, finely crystalline dolomite with some intraclasts and peloids. It occasionally

contains wavy laminae, thin sand beds, and fossiliferous zones. The dolomite is extensively

fractured in some areas. Most of the fractures are horizontal and appear to be bedding planes,

but high-angle fractures are also present. Some of the fractures are open, but most contain clay,

calcite, and/or heavy mineral i n f i l l i n g s . The dolomite facies is generally below the water table.

The bedrock surface is irregular and vanes as much as 16 feet in elevation over the site. In

general, the bedrock becomes shallower toward the west and deeper toward the east. In borings

MW-06 and MW-03, which are located near the Des Plaines River, bedrock is only 2 to 3 feet

below ground surface. However, the bedrock located on the site is up to 21 feet below ground

surface.

As discussed in Technical Memorandum No. 1, the Racine Dolomite contains three mutually

orthogonal sets of joints (or fractures). Two of these sets are vertical, and one is horizontal.

The primary set of vertical joints has an average azimuth of 135°, and the secondary set has an
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average azimuth of 45°. A tertiary set of vertical jo ints wi th an average azimuth of 20° was also

detected by ERM-North Central dur ing the regional f racture analysis.

The bedrock fractures encountered during the coring of the monitoring well borings were

recorded and analyzed to determine the presence of any potential fracture patterns. An analysis

of the horizontal and vertical fracture data from the new borings (Figure 3-5) revealed the

presence of several discrete fracture zones that can be correlated between cores. The shallowest

fracture zone occurs in borings MW-03. MW-06, and G106DR at an average elevation of 587

feet. This fracture zone does not appear in the o ther cores, because the top of the bedrock is

below 587 feet at the other bonng locations. The fracture zone ranges from 0.5 to 1.4 feet in

thickness and is composed pnmariiy of hor izonta l fractures.

The next major fracture series occurs in the cores from MW-03. MW-04, MW-06 and possibly

MW-07 and G106DR. The fracture zone varies in thickness from 0.3 to 0.8 feet and is

composed of a combination of horizontal and h igh-ang le fractures. Because the rock quality in

MW-07 and G106DR is very poor at the elevation of t h i s fracture series, positive identification

of the fracture series in these cores was not possible.

At an elevation of 574 feet, a minor fracture zone was identified in three of the four cores that

intersected this elevation. The fracture zone appeared in MW-04, MW-05 and MW-06 with a

thickness of 0.6 to 1.2 feet. The fracture zone is not obvious in MW-03; however, four

horizontal bedding planes were logged at the same elevation in MW-03. Because weathered

rubble was present in MW-07 and G106DR at an elevation of 574 feet, the fracture zone could

not be identified.

A major fracture zone with a thickness between 1.0 and 2.8 feet was encountered at an elevation

between 568 and 571 feet in all of the cores, except MW-03. Three horizontal fractures are,

however, present in the MW-03 core at this elevation. This fracture zone probably represents
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one of the major regional fracture zones identified by Nicholas and Healy (1988), who reported

the presence of a major horizontal fracture zone at an elevation of 565 feet (see Section 2.7.3

of Technical Memorandum No. 1).

The deepest set of major horizontal and vertical fractures that was observed during Phase I, Task

2 is located at an elevation of 562 to 563 feet. This fracture zone, which was identified in cores

from MW-01, MW-03, MW-04 and MW-05. is composed primarily of high-angle fractures with

thicknesses that range from 1 . 1 to 1.7 feet.

As shown on Figure 3-5, minor fracture zones occur at elevations of 551. 555. and 559 feet.

These minor fracture zones are generally t h i n and not as laterally persistent as the major fracture

zones.

3.2 Ground Water Hydrology

The shallow subsurface geology in the v i c i n i t y of the Lenz Oil site consists of a t h i n (0- to 15-

foot) veneer of Holocene a l luv ium overlying approximately i50 to 200 feet of Silurian dolomite.

These geologic uni ts are partially hydraui ica l ly connected and act as a single unconfmed aquifer

with a total saturated thickness of approximately 150 to 200 feet. This aquifer is recharged

primarily by precipitation and exhibi ts seasonal fluctuations in the water table elevation

(Appendix E). The regional ground water flow in this aquifer is generally toward the south,

where it discharges into the Des Plaines River.

The unconsolidated portion of the surficial aquifer is composed of the silty-clay facies. silty-

gravel facies, and excavation-backfill facies. In most portions of the study area, the silty-gravel

facies is saturated, and the overlying silty-clay facies is partially saturated or unsaturated. The

excavation-backfill facies is partially saturated, but it is largely hydrauiically isolated from the

rest of the surficial aquifer by a visqueen liner. The integrity of the liner was recently
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potentially compromised when an IEPA dr i l l ing crew punctured it in se^^i locations while

performing Phase I, Task 2 soil sampling. Therefore, the saturated portion of the excavation

backfill facies may be partially interconnected wi th the rest of the aquifer. The saturated

thickness of the unconsolidated deposits th ins from approximately 20.5 feet near MW-05S to less

than 1.0 foot near the Des Plaines River (Figure 3-2). The variability in the saturated thickness

of the unconsolidated deposits results from the irregular nature of the under lying bedrock

surface.

The resul ts of hydrau l ic c o n d u c t i v i t y tes ts performed on the unconsolidated deposits ( i .e . .

pnmanly the silty-gravel facies. but also some s i l t y - c i a y deposits) show that the hydraulic

conduct ivi ty of these deposits varies from 52 to 1,200 gal/day/ft2 . The lower hydraulic

conductivity values generally correspond wi th tests conducted in weils screened opposite the

silty-clay facies, whereas the higher values correspond with tests performed in weils screened

opposite the silty-gravel facies. The h igh hydraulic conductivity results from the silty-gravel

facies support the conclusions of Nicholas and Healy (1988) and Zeizel and others (1962) that

substantial ground water flow occurs in the weathered zone above the bedrock. The bedrock

portion of the surficial aquifer consists of fractured Si lur ian dolomite. Boring logs show the

presence of several extensively fractured zones in the bedrock. As previously noted by Zeizei

and others (1962) and Nicholas and Healy (1988), most of these fracture zones are horizontal

bedding planes that have been enlarged by solution act ivi ty . These horizontal fractures are

probably the main conduits for ground water flow. Vertical fractures probably also influence

ground water flow, but they are less common and more di f f icul t to trace or correlate in the

subsurface.

The results of hydraulic conductivity tests performed in wells screened in the upper 40 feet of

the fractured dolomite indicate that hydraul ic conductivity values range from 12 to 240

gal/day/ft2. These values are probably too low because of the violation of the assumption of

flow through a porous medium and the limited zone of influence created by slug and air pressure
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tests. Pump test data from Argonne National Laboratory indicate hydraulic conductivity values

in the range 250 - 400 gal/day/rV (Nicholas and Healy, 1988). Based on an aquifer thickness

map by Zeizel and others (1962), the saturated thickness of the fractured dolomite is between

150 and 200 feet.

The shallow well piezometric surface map (Figure 3-6) shows that shallow ground water in the

surficial aquifer flows southeast, toward the Des Plaines River. Based on the elevation of wells

G101L and MW-03S, the average horizontal hydraulic gradient is approximately 0.0048 ft/ft

toward the southeast. It is apparent that the shallow ground water flow direction shifts to the

south near the di tch, along the northwestern part of the site. In addition, the horizontal

hydraulic gradient steepens s l i g h t l y near the well GI02L . most l ikely because of sharp changes

in topography and near the Des Plaines River discharge zone. An anomalously high ground

water level around well G104L has been observed throughout the investigation. Whether this

high level is the result of perched water, poor well construction, or actual aquifer conditions is

uncertain at this time.

Piezometnc surface maps for intermediate and deep portions of the surficial aquifer also

demonstrate that ground water generally flows southeast toward the Des Plaines River (Figure

3-7 and 3-8). It is apparent that ground water has a localized southeast to east flow direction

on the northwest portion of the Lenz Oil site, which may be the result of the presence of vertical

joint sets oriented in a southeast direction beneath the Lenz Oil site. At depths of 15 to 35 feet

below the water table, the hydraulic gradient is somewhat smoother across the study area than

in shallower parts of the aquifer.

Differences in hydraulic head between the shallow and deep monitoring wells generally show

a slight downward component of flow with the vertical hydraulic gradient ranging from 0.0087

ft/ft to 0.0096 ft/ft. This difference in hydraulic head ranges from 2.38 feet at location MW-02

to 2.74 feet at location MW-04 and indicates good potential for recharge of the fractured
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dolomite portion of the aquifer. However, localized variations in the vertical gradient and

ground water flow direction are present at the Lenz Oil site. For example, at monitoring well

cluster G10I , a small upward vertical component of flow is present in the upper part of the

aquifer. This probably indicates the potential for discharge of ground water into the drainage

ditch on the northwestern part of the site. An upward component flow is also present at

monitonng well cluster MW-03. Because of the proximity of this well cluster to the Des Plaines

River, the upward flow gradient probably reflects ground water discharge to the nver. These

upward vertical gradients range from O . O M f t / f t to 0.023ft/ft . Partially confined conditions are

present at the MW-07 location because of local i n f i l l i n g of the area wi th silty-sand-backfill. The

backfill material is very hard and only s l i g h t l y permeable and. thus , forms a local confining

layer over the surficial aquifer. The upward ver t i ca l hydrau l i c gradient between wells MW-07S

and MW-07D is 0.011 ft/ft .

Ground water velocity in the unconsolidated part of the surficial aquifer varies spatially because

of the presence of heterogeneities. Flow rates are most l ikely highest in the more permeable

weathered dolomite and silty-gravel zones at the base of the unconsolidated deposits. Using a

value of 0.0048 ft/ft for the average horizontal hydra , , ic gradient, a geometrically averaged

hydraulic conductivity value of 45.6 f t /day, and an average effective porosity of 0.25 (Appendix

C), the average horizontal ground water velocity is calculated to be 0.88 ft/day in the

unconsolidated portion of the aquifer .

The ground water flow velocity in the fractured dolomite portion of the surficial aquifer also

varies spatially as a result of the varying interconnectedness, orientation, and width (or aperture)

of joints and fractures. Ground water flow rales are probably much higher in individual

fractures and may be nonlaminar. Although extensive joints and fractures were encountered

during rock coring, the interconnected systems of fractures probably cannot be considered an

equivalent porous medium. Therefore, ground water flow rates cannot be calculated for the

dolomite.
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3.3 Ground Water/Surf ace Water Interaction

The surface water bodies on and near the Lenz Oil site include a small ephemeral drainage ditch

on the northwest border of the site and the Des Plaines River to the south of the Lenz Oil

property. The drainage ditch receives surface water drainage from the northern half of the site

and from the area northwest of the site. This ditch meanders through an auto wrecking facility

southwest of the site, and then discharges into the Des Plaines River. Surface water on the

southern half of the Lenz Oil site discharges by overland flow into the Des Plaines River, which

flows southwest and eventual ly drains in to the Mississippi River. The surface water hydrology

in the vicinity of the site is discussed fu r the r in Technical Memorandum No. 1.

As discussed in Section 3.2, the upward gradient between monitoring weils G101L and G101D

indicates that shallow portions of the unconfmed aquifer discharge into the drainage ditch

northwest of site. The surface water elevations at two points in this ditch measured on May 9,

1991, indicate that surface water flows s lowly southwest wi th a general slope of 5.9 x ICf* ffft

along the northwest border of the Lenz Oil site. The flow of water in the drainage ditch

apparently causes a s l ight southwesterly change in shallow ground water flow direction near the

ditch (Figure 3-6). Depending on the relative rates of precipitation and infil tration, the drainage

ditch may switch between recharging the aquifer and receiving water that is discharged from the

aquifer.

The Des Plaines River is a regional discharge zone for the unconfmed surficial aquifer. Tne

upward gradient between monitoring wells MW-03S and MW-03D confirm that at least the

shallow portion of the unconfmed aquifer discharges into the Des Plaines River. Figures 3-7,

3-8, and 3-9 also indicate a southwest component of ground water flow near the Des Plaines

River.
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4.0 GROUND WATER ANALYTICAL RESULTS

This section presents the laboratory analytical results for the ground water samples collected

during the Phase I, Task 2 invest igat ion. All of the ground water samples were analyzed for

TCL. VOCs, SVOCs, and pesticide/PCBs, as well as TAL dissolved metals, and total metals

and cyanide. Summaries of the ground water analytical results are presented on Tables 4-1

through 4-6. ARDL Laboratories performed the ground water analyses, as we!! as the in-house

analytical data reduction and val idat ion under the d i rec t ion of t h e i r laboratory Qua l i ty Assurance

Officers. The laboratory review inc luded checks for q u a l i t y control c r i te r ia , as o u t l i n e d in CLP

procedures and established L'SEPA methods. The v a l i d i t y of the analytical data was assessed

by companng the analytical results of replicates and blanks . Add i t i ona l l y , the laboratory

cntiqued its own analytical programs by us ing spike additions and their recoveries, establishing

detection l imi t s , precision and accuracy control charts, and keeping accurate records of the

calibration or instruments.

4.1 Data Val idat ion

Environmental Standards. Inc. validated the laboratory a n a l y t i c a l data to ensure that Quality

Assurance/Quality Control (QA/QC) had been maintained throughout the analytical program.

The data validation report is presented as Appendix G. The data va l ida t ion was conducted in

accordance with the USEPA guidelines for evaluating organic analyses (USEPA. 1988a) and

inorganic analyses (USEPA, 1988b).

According to the Data Validation Report prepared by Environmental Standards, Inc. . the overall

quality of the organic data is good and the qual i ty of the inorganic data is fair. A portion of the

data was qualified or rejected during validation. Contractual criteria and reporting requirements

were met, with the exception of the deficiencies described in Appendix G. It should be noted

Environmental Resources Management - North Central, Inc.



Lenz Oil Site RI/FS
Technical Memorandum No. 3A

Revision: 0
Ju ly 2, 1991

Page: 4-2

that many of the deficiencies identified in Appendix G are contractual in nature and do not

necessarily affect data usabil i ty. All of the analytical data summaries presented in the Technical

Memorandum are based on valid or estimated analyt ical results. All unusable results have been

eliminated from the summary tables and figures.

4.2 Field and Trip Blank Sample Results

In accordance wi th the approved Qua l i ty Assurance Proiect Plan (ERM-Nor th Central, 1990c),

field blank samples were s u b m i t t e d to the laboratory at a f requency of one per 10 or fewer

investigative samples. Trip b lank samples were submi t ted at rate of one per daily shipment of

samples. Three field banks, labeled LO-1GW1-FB, LO-1GW2-FB, and LO-1GW3-FB. and four

trip blanks, labeled LO-G\V6-TB. LO-1GW-TB1. LO-1GW-TB. and LO-1GW-TB3, were

submitted to the laboratory with th i s set of samples.

Trace levels of methylene chloride, toluene, total xylenes , bu ty lbenzy l phthalate. a luminum,

iron, lead, manganese, and zinc were detected in the laboratory, f ie ld , and/or trip blanks. The

reported presence of these compounds and ana ly tes shou ld be considered "not detected" for some

samples and. thus, have been labeled "U" on the appropriate data tables. A detailed discussion

of the b lank contaminants and the associated qua l i f i ed samples is presented in Appendix G.

4.3 Duplicate Sample Results

Per the approved Quality Assurance Project Plan (ERM-North Central, 1990c), field duplicate

pairs were submitted to the laboratory at a frequency of one per 10 or fewer investigative

samples. Duplicate pairs from monitoring wells MW-03S, MW-04S, and MW-05S were

submitted to the laboratory with the following set of ground water samples: (1) LO-1MW03S-
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GWand LW-1MW03S-FD, (2)LO-lMW04S-GWand LO-1MW04S-FD, and (3) LO-1MW05S-

GW and LO-1MW05S-FD.

As indicated in Appendix G. positive results were not detected for any VOCs, SVOCs, or

pesticides/PCBs in either of the duplicate pairs from momtonng wells MW-03S or MW-04S.

with the exception of benzoic acid in LO-1MW04S-GW. However, high percent differences

were observed for several target VOCs. SVOCs. and pesticides/PCBs detected in the duplicate

pair collected from MW-05S. Therefore, p o s i t i v e resu l t s were flagged "J" and negative, results

were flagged "UL" for the fol lowing compounds: 1 .1 -d ich lo roe thane . chloroform, total xyienes.

1,2-dichloroethane, d ibenzofuran . phenan th rene . an thracene , f luoranthene. and b i s ( 2 - e t h y l h e x y l )

phthalate. High percent differences were also obtained for the following analytes in at least one

of the field duplicate pairs: arsenic, be ry l l ium, copper, a l u m i n u m , lead, potassium, iron, zinc,

and cyanide. The positive results for these analytes have been flagged "J" for the appropriate

samples on the data tables. A detailed discussion of the duplicate sample results is presented

in Appendix G.

4.4 Background Sample Results

Ground water samples from three upgradient . off-si te moni tonng wells were collected during

the Phase I, Task 2 activities. These monitoring wells (G101L, G101M, and G101D) are

located north of the Lenz Oil site, beyond the Atchison, Topeka. and Santa Fe railroad tracks

(Figure 2-1). Because of their upgradient location, monitoring wells G101M, G101G, and

G101D are considered background wells for the shallow, intermediate, and deep sets of the

monitoring wells, respectively.

No VOCs, SVOCs, or pesticides/PCBs were detected in the ground water samples from G10IM

or G101L. However, trace concentrations (2 to 3 ppb) of 1,1-dichloroethene. chloroform,
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1.1,1-trichloroethane, carbon tetrachlonde. and tetrachloroethene were detected in the ground

water sample from G101D. These compounds were qualified with a "J" because they were

reported at concentrations below the quanti tat ion l i m i t .

Several naturally occurring dissolved metals ( i . e . , a luminum, calcium, iron, magnesium,

potassium, and sodium) were detected in the background monitoring wells at concentrations

above the quantitation l imi t . A l t h o u g h the concentra t ions of some of the detected analytes have

been labeled "J" because of various laboratory contractual or procedural deficiencies, the metals

detected and their associated concentrat ions are considered to be usable background analyte data.

Because the surficial aqui fer is composed of two discrete types of aquifer materials,

unconsolidated silty dolomite gravel and dolomite bedrock, the background analyte

concentrations in the ground water samples are affected by the aquifer material. Therefore,

background analyte concentrations have been identif ied for both types of aquifer materials.

Because monitoring wells G101M and G101L are screened in the unconsolidated portion of the

surficial aquifer, ground water analyte concentrat ions from these wells are characteristic of the

unconsolidated aquifer materials. Spec i f i ca l ly , a l u m i n u m (970 ppb), calcium (87.000 to

110,000), iron (270 ppb), magnesium (44.000 to 54.000 ppb), potassium (1,600 to 3.600 ppb),

and sodium (3,800 to 1,300.000 ppb) are the dissolved metals attributable to background water

quality in the unconsolidated aquifer materials.

Monitoring well G101D is screened in the dolomite bedrock and. therefore, yields dissolved

metals data characteristic of background water qua l i ty in the bedrock portion of the aquifer.

Many of the metals detected in the unconsolidated portion of the aquifer were also detected in

the bedrock portion of the aquifer, but general ly at higher concentrations. Specifically, calcium

(120,000 ppb), iron (820 ppb), magnesium (61,000 ppb). potassium (2,600 ppb), and sodium
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(7,900 ppb) are the dissolved metals attributable to background water qu^.^v in the bedrock

portion of the aquifer.

The dissolved metals detected in the background wells are common constituents of natural

ground water found in carbonate aquifer materials. The concentrations of the metals detected

in the background wells are consistent with other natural water samples and are generally lower

than the downgradient wells . Therefore, all of the dissolved metals detected in the background

wells are a t t r ibuted to natural g round water c h e m i s t r y .

4.5 Investigative Sample Results

The analytical data for the investigative samples have been grouped by analytical parameter

(organic and inorganic) and by the sampling depth (shal low, intermediate, and deep). All of the

shallow momtonng wells ( i .e . , MW-01S, MW-02S, MW-03S. MW-04S, MW-05S. MW-06S,

G101M, G102L, G104L, and G106L) have screens that straddle, or nearly straddle, the ground

water table. The intermediate monitor ing wells ( i .e . . MW-07S, G101L, G102D, and G104D)

are screened at approximately 6 to 18 feet below the water table, and the deep momtonng weils

( i .e . , MW-01D, MW-02D, MW-03D, MW-04D, MW-05D. MW-06D. MW-U7D, G101D, and

G106DR) are screened at approximately 22 to 37 feet below the water table. The analytical

results have been grouped in to these three categories to faci l i ta te the discussion of the nature and

extent of contamination at the site.

4.5.1 Organic Results

Several TCL VOCs, SVOCs, and PCBs were detected in ground water samples collected during

Phase I, Task 2 of the Lenz Oil RI. Tentatively identified compounds (TICs), including

numerous benzene derivations, several alkanes. and unknowns , were also found in the ground
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water samples, but generally at concentrat ions below the quantitation l i m i t . A detailed analysis

of the TICs is not presented in t h i s Technical Memorandum because s imi l a r TCL compounds

were detected in the ground water samples at equ iva len t or higher concentrations. Therefore,

the nature and extent of ground water contamination can be adequately descnbed by using target

compounds without adding the uncertainties of TICs.

The TCL organic compounds detected in the ground water samples and the nonaqueous phase

l iqu id ( N A P L ) sample collected from the s h a l l o w m o n i t o r i n g wells are l is ted on Table 4-1 and

displayed on Figure 4-1 . A tota l of 15 VOCs. 14 SVOCs, and 3 PCBs were detected in the

shallow ground water and NAPL samples, and the NAPL sample from monitonng well G106L

showed the presence c(f9 SVOCs and one (jj PCB^ The NAPL sample was not analyzed for

VOCs because of inadequate

Ten of the 15 VOCs detected in the shallow moni tonng weils are chlorinated solvents (i .e., vinyl

chloride; chloroethane; 1 ,1-d ich loroe thene . 1 , 1-dichloroethane, total 1 ,2-dichloroethene,

chloroform, 1,1 ,1-tnchloroethane, carbon te t rach lor ide , tnchloroethene. and tetrachloroethene),

each having concentrations that range from 2 to^iS-ppT^ Four of the VOCs were identified as

aromatics ( i .e . , benzene, toluene, e thylbenzene, and xy lenes ) , each w i t h concentrations ranging
^^— "&&&&

from 6 to 2,400 ppb. Xylenes were found at the highest concentrations of the aromatics. An

anomalous concentration (150 ppb) of acetone was also detected in the shallow ground water

samples.

Nine of the 14 SVOCs detected in the shallow ground water samples are poiynuclear aromatics

(i.e.. naphthalene, 2-methlynaphthalene, acenaphthalene, fluorene. phenanthrene, pyrene,

anthracene, 2-fluoranthene, and dibenzofuran) wi th concentrations ranging from 4 to 6,000 ppb.

The poiynuclear aromatic with the highest concentration is 2-methylnaphthalene. The phenolic

compounds (i.e., 2 ,4-dimethylphenol . n-mtrosodiphenylamine, and 4-methylphenol) were
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identified at concentrations ranging from 2 to 24 ppb. Two other SVOCs ( i .e . . bis(2-

ethyihexyOphthalate and benzoic acid) were detected at concentrations ranging from 2 to 530

ppb.

The NAPL sample from monitoring well G106L contained 9 SVOCs of which 7 were

poiynuclear aromatics ( i . e . , naphthalene, 2-methylnapthalene, acenaphthalene. dibenzofuran.

fluorene, phenanthrene. and pyrene) , each detected at concentrations ranging from 47,000 to

820.000 ppb. Fluorene w a s detected at the h i g h e s t concent ra t ion . A d d i t i o n a l l y . b i s (2 -

e t h y l h e x y l ) p h t h a i a t e and N - n i t r o s o d i p h e n y l a m i n e . were detected at 1^0,000 ppb and 240,000

ppb, respectively.

Three PCBs, Aroclor 1242, 1248, and 1260, were detected in the shallow ground water sample

from monitonng well MW-05S at concentrations of 645 ppb, 420 ppb, and 160 ppb.

respectively. Aroclor 1242 was detected at 1,130 ppb in the NAPL sample from monitoring

well G106L. Although other PCB compounds may have heen present in th i s sample, they would

have, been masked by the Aroclor 1242 peak. No pesticides were detected in any of the ground

water or NAPL samples.

Seven VOCs, but no SVOCs or pesticide/PCBs, were detected in the ground water samples from

the intermediate monitonng wells (Table 4-2 and Figure 4-2). All of the VOCs detected in the

intermediate monitoring wells are chlorinated solvents ( i .e . . 1,1,1-trichloroethane, 1,1-

dichloroethane. chloroethane, trichloroethene, v i n y l chloride, 1,1-dich.loroethene, and total 1 ,1 ,1 -

trichloroethane). The concentrations of these VOCS range from 3 to 83 ppb, with 1 ,1 ,1-

trichloroethane being detected at the highest concentration. Chloroethane, 1,1-dichloroethane.

and trichloroethene were found in monitoring well G102D, and 1,1-dichloroethane was detected

in monitoring well G104D below the quant i ta t ion l i m i t .
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Six of the eight deep moni tor ing wel l s showed no detectable organic compounds. Chloroethane.

the only VOC detected in the deep moni to r ing weils, was present at a concentration of 53 ppb

in the ground water sample from moni to r ing well G106DR. The only SVOC detected in the

deep monitoring wells was 2 -methy!naph tha lene , ' .vhich was detected in monitoring well MW-

05D at a concentration of 2 ppb. Five chlorinated solvents were found in the deep background

well G101D; however, none of the solvents were detected at concentrations above the

quant i ta t ion l i m i t . Table 4-3 and Figure 4-3 i l l u s t r a t e the analyt ica l results for the deep

momtonng wells.

4.5.2 Inorganic Resul ts

Several valid TAL dissolved metals and total cyanide concentrations were detected in the ground

water samples collected during Phase I, Task 2 of the Lenz Oil RI (Tables 4-4 through 4-6).

The dissolved metals and total cyanide concentrations detected in the ground water samples

collected from the shallow, intermediate, and deep moni tor ing wells are shown on Figures 4-4,

4-5 and 4-6, respectively.

Total TAL metals concentrations were also de termined for the ground water samples, but they

are not discussed in th is Technical Memorandum because it is inaccurate to compare the total

metal results of ground water samples. The reasons that direct comparisons are not advised

include the following:

o The type of aquifer material opposite the well screened intervals

affects the quant i ty and type of particulate matter present in the

ground water sample.
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o Various types of particulate matter have varying settl ing .

which affect the un i fo rmi ty of the total metals sample.

o Metals have d i f fer ing absorption and element fixation abil i t ies;

therefore, one metal may be prevalent in a ground water sample

because it has a h i g h soil fixation a b i l i t y , and not because it is

ac tua l ly present in the ground water at tha t concentrat ion.

The total metals results for the ground water samples are presented in Appendix G. but are not

compared or discussed in th is Technical Memorandum.

For the following discussion of the inorganic results , the monitoring wells are categorized by

the aquifer matenal ( i . e . . unconsolidated deposits or bedrock) in which they are screened rather

than by depth. Calcium, magnesium, potassium, i ron , and sodium were detected in both the

background and the downgradient monitoring wells screened in unconsolidated aquifer matenals.

All occurrences of these analytes in the downgradient weils were at concentrations within one

order of magni tude of the background concentrat ions, except for iron in monitoring well MW-

07S, which is wi thin two orders of magnitude of the background iron concentration.

Manganese, a common soil constituent in this region, was detected in trace quantit ies in three

of the five downgradient monitoring wells, but was not detected in the background well.

Aluminum, another common soil constituent, was detected at 970 ppb in one of the background

wells (G101L), but was not detected in any of the downgradient wells screened in unconsolidated

deposits. A total of 7 other inorganic analytes (barium, arsenic, lead, cadmium, copper, zinc,

and cyanide) were detected exclusively in downgradient monitoring wells. All of these other

analytes are irregularly distributed on and downgradient of the site.
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Arsenic was detected at concentrations of 8.3 ppb, 23 ppb and 34 ppb in monitoring wells MW-

01S, MW-05S, and MW-04S, respectively. Bar ium, a common constituent of natural waters in

the local carbonate aquifers, was detected in monitoring wells MW-01S. MW-04S, MW-05S,

MW-07S. and G104L at concentrations ranging from 55 ppb to 100 ppb. Cadmium and/or lead

were detected at trace concentrations (2 .5 to 9 ppb) in monitoring wells MW-05S, MW-04S,

AND MW-07S. Copper and cyanide were only detected in monitor ing well MW-04S at

concentrations of 610 ppb and 96 ppb. respect ively . Zinc was detected in monitonng wells

MW-04S, G104L, and MW-07S at concen t r a t ions r a n g i n g from 23 to 42 ppb.

Calcium, i ron, magnes ium, potass ium, and sod ium were detected in the background monitonng

well (G101D) and in all of the d o w n g r a d i e n t bedrock mon i to r ing w e l l s . All occurrences of these

analytes in the downgradient bedrock wel ls were w i t h i n one order of magnitude of the

background concentrations, except for magnes ium in moni to r ing well MW-07D and potassium

in monitonng well MW-035, which were w i t h i n approximately two orders of magnitude of the

background concentrations. Manganese, a common soil const i tuent in th is region, was detected

at a trace level (61 ppb) in moni tor ing well G 102L, but was not detected in the background well.

A total of 7 other inorganic analytes ( i . e . , c a d m i u m , n i c k e l , arsenic, ba r ium, a l u m i n u m , lead,

and cyanide) were detected in downgrad ien t w e l l s , but not in the background w e l l . Cadmium

was found in monitoring well MW-04D at 7 ppb, nickel in G102D at 46 ppb, and lead in a total

of four downgradient wells (MW-04D, MW-03D, MW-07D, AND G104D) at concentrations

ranging from 2.3 ppb to 7.2 ppb. Barium was present at 67 ppb in monitonng well G102L and

at 100 ppb in monitoring well G102DR. A l u m i n u m was detected in monitonng well MW-01D

at 1,000 ppb, but not in any of the other wells , and cyanide was found in monitoring well

G106DR at 12 ppb. Trace amounts uf arsenic, (5 .1 ppb to 6.7 ppb) were detected in three of

the downgradient wells ( i .e . . G102D. G104D. and G102L).
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5.0 MAGNITUDE ANT) EXTENT OF GROUND WATER CONTAMINATION

This section describes the magnitude and extent of contamination in the surficial aquifer below

the Lenz Oil site, based on valid field and analytical data collected during the Phase I, Task 2

Remedial Investigation. The results of previous investigative activities have also been

considered, if the data are of sufficient quality to meet the objectives of this remedial

investigation.

Organic C o n t a m i n a t i o n

As discussed in Section 4.0, NAPL floating on the ground water was identified in monitoring

wells G106L. MW-05S, and G105L (prior to the abandonment of the G105 cluster). The

thickness of the NAPL was measured using a Keck KIR-89 Interface Probe on June 24, 1991.

and was determined to be 0.66 feet in G106S and 1.09 feet in MW-05S. No measurable NAPL

was observed in monitonng wells G104L, MW-01S. MW-02S, MW-04S, and G102L; however,

an oiiy sheen was observed in monitoring wells MW-04S and MW02S. The extent of the NAPL

is shown on Figure 5-1.

The floating NAPL was not sampled for characterization d u r i n g Phase I; however, suf f ic ient

NAPL separated from the water sample collected from G106L to enable analysis for TCL

SVOCs and pesticides/PCBs. The following compounds were detected in the NAPL:

naphthalene, 2-Methylnapthalene,acenaphthene,dibenzofuran, fluorene, n-nitrosodiphenylamine,

phenanthrene, pyrene, bis(2-ethylhexyl)phthalate. and Aroclor 1242.

The extent of the dissolved organic ground water plume is illustrated on Figure 5-1. The lateral

extent of the plume, as illustrated, is defined by wells in which no organic contamination was

detected (MW-06S and MW-07S), wells in which compounds were detected at estimated

Environmental Resources Management-North Central, inc.



Lenz Oil Site RI/FS
Technical Memorandum No. 3A

Revision: 0
J u l y 2, 1991

Page 5-2

concentrations below quant i ta t ion l i m i t s (MW-03S) . and wells in which compounds were

detected at trace concentrations (MW-02S) . The upgradient l i m i t of the ground water plume is

approximated by well cluster G 1 0 1 , in which trace quant i t ies of five volatile organic compounds

were detected in the deep moni to r ing w e l l G101D.

In the vertical direction, organic contamina t ion does not extend beyond a depth of approximately

50 feet. Organic compounds were o n l y detected in two deep weils . Trace quan t i t i e s of five

VOCs were detected at G i O I D , and the VOC. C h l o r o e t h a n e . was detected at a concentration of

53 ug. ' i in G106DL. These two w e l l s represent the approximate m a x i m u m depth of

contaminat ion at th is site.

The relatively l imited extent of dissolved organic contaminat ion at the Lenz Oil si te is primarily

a result of the amount of par t i t ion ing which occurs between the NAPL and the ground water.

For example, the octanol-water partit ion coefficients (K^) for some of the SVOCs are

approximately 103 - 104. As a resul t , it would be expected that ground water concentrations

adjacent to a NAPL conta ining these compounds would be 3 to 4 orders of magni tude less than

the concentrations in the NAPL. The SVOCs i n the g round water sample for G106L. below the

NAPL, are approximately 4 orders of m a g n i t u d e iess than the concentrations of the same SVOCs

detected in the NAPL. In c o n c l u s i o n , the f loat ing N A P L beneath the Lenz Oil s i te has l imi ted

the dissolution of organic compounds and prevented the organics from migrat ing significant

distances from the site.

Inorganic Contaminat ion

Many inorganic analytes are commonly found in ground water in carbonate bedrock aquifers.

These inorganics are from the composition of the l imestone/dolomite bedrock and also from

impurities in the bedrock itself. The fo l lowing are common constituents of limestone/dolomite
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bedrock aquifers: calcium, magnesium, manganese, sodium, and potassium (U.S .G.S . , 1989

p. 77, 85. 198-200). A l t h o u g h not s ignif icant in evaluating contamination at the site, these data

will be important in evaluat ing potential ground water treatment alternatives.

To evaluate the potential for inorganic contamination of the ground water the site, monitoring

well data were compared to the concentrations reported for G101M, G101L, and G101D. The

wells screened in the unconsolidated aquifer were compared to the results of G101M. and the

weils screened in the bedrock aquifer were compared to G101L and G101D sample resul ts .

Al though several of the fo l lowing inorganic analytes n a t u r a l l y occur in carbonate aqui fers , the

results of ground water analyses indicate a potential for the site as source of a l u m i n u m , arsenic,

barium, cadmium, copper, lead, zinc, and cyanide. The a luminum was detected in the

background well G10IL at an estimated concentration of 970 u g / L , and in only two of the other

wells samples; MW-04S (450 mg/L) and MW-01D (1,OOOJ mg/L) . Based on the concentrations

of a luminum in these wells, as compared to background, a l uminum detected on site is likely

representative of background conditions.

The honzontal and vertical dis tnbution of inorganics in the ground water closely resembles the

contaminat ion extent es t imated in F igure 5-1. The de l inea t ion of potential inorganic impact is

similarly defined by wells with low concentrations or no detection of analytes potentially

attributable to the site.

Environmental Resources Management-North Central, inc.
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TABLE 2-1

MONITORING WELL CONSTRUCTION SUMMARY
LENZ OIL SERVICES, INC.

WELL #

G101L

G101M

G101D

G102L

G102D

G104L

G104D

G106S

G106DR

MW01S

MW01D

MW02S

MW02D

MW03S

MW03D

MW04S

MW04D

MW05S

MW05D

MW06S

MW06D

MW07S

MW07D

G R I D N

885.00

887.00

884.00

417.00

416.00

544.00

539.00

507.00

502.71

713.33

723.48

550.57

559.26

18.32

9.67

655.37

657.86

507.91

514.50

61.57

67.21

365.86

375.30

GRID E

352.00

362.00

345.00

477.00

469.00

145.00

145.00

237.00

245.81

614.97

615.77

608.41

608.87

581.80

586.13

500.77

507.30

423.67

424.08

210.87

203.47

17.41

17.74

ELEVATION

TOP OF CASING

611.25

612.05

610.98

601.63

602.41

602.60

602.38

603.08

603.28

602.88

602.11

603.23

602.63

597.99

597.87

603.35

602.80

603.92

603.U

594.04

595.95

608.26

607.98

ELEVATION

GRADE

608.40

608.40

608.50

599.50

598.70

599.70

599.80

601.00

601.00

600.04

599.91

600.28

600.30

594.91

595.31

600.55

600.51

600.07

601.26

593.60

593.37

605.59

60541

DEPTH TO

TOP OF SCREEN

28.90

18.53

35.50

11.26

16.01

4.99

10.90

6.50

34.35

3.50

35.15

3.00

33.00

3.00

34.15

3.35

35.35

6.00

36.15

1.25

33.60

22.25

44.15

DEPTH TO BOTTOM

OF SCREEN

30.92

23.53

37.52

13.28

18.03

7.03

12.92

1150

39.35

13.50

40.15

13.00

38.00

13.00

39.15

13.35

40.35

16.00

41.15

11.25

38.60

27.25

49.15

SCREEN

LENGTH

2.02

5.00

2.02

2.02

2.02

2.04

2.02

5.00

5.00

10.00

5.00

10.00

5.00

10.00

5.00

10.00

5.00

10.00

500

10.00

5.00

5.00

5.00



TABLE 2-2

DEVELOPMENT WATER REMOVAL SUMMARY
LENZ OIL SERVICES, INC.

WELL*

MW01S

MW01D

MW02S

MW02D

MW03S

MW03D

MW04S

MW04D

MW05S

MW05D

MW06S

MW06D

MW07S

MW07D

G106DR

TOTAL DRILLING

FLUIDS LOST TO

FORMATION (gal)

0

1525

10

1630

358

3500

400

3000

0

1865

150

800

50
549

1022

TOTAL DEVELOPMENT

WATER PUMPED

FROM WELL (gal)

360

1850

205
1650

360

3530

415

3075

90

1920

180

825

50
650
1030

Note: The monitoring wells were hand bailed at least

three well volumes after purging.



TABLE 2-3
GROUND WATER LEVELS
LENZ OIL SERVICES, INC.

WELL #

G101L

G101M

G101D

G102L

G102D

G104L

G104D

G106S

G106DR

MW01S

MW01D

MW02S

MW02D

MW03S

MW03D

MW04S

MW04D

MW05S

MW05D

MW06S

MW06D

MW07S

MW07D

RIVER:SG-1

DITCH:SG-2

DITCHiSG -3

ELEVATION

•OPOFCASIN

611.25

61205

610.90

601.63

602.41

602.60

602.38

603.08

603.28

602.88

602.11

603.23

602.63

597.99

597.87

603.35

602.80

603.92

603.91

594.04

595.95

608.26

607.98

609.78

597.08

596.99

DATE:

DEPTH T

WATER

15.46

16.21

15.37

8.69

9.66

4.24

7.12

8.92

10.86

7.17

8.84

7.95

9.73

6.54

5.83

7.97

10.16

8.85

11.37

1.63

4.26

16.31

15.80

21.78

0.79

1.02

5/9/91

PIEZOMETRIC
SURFACE EI.F.V

595.79

595.84

595.61

592.94

592.75

598.36

595.26

594.16

592.42

595.71

593.27

595.28

592.90

591.45

592.04

595.38

592.64

595.07

592.54

592.41

591.69

591.95

592.18

588.00

596.29

595.97

DATE:

DEPTH T

WATER

14.56

15.31

14.44

7.69

8.64

3.12

6.23

10.00

9.74

6.2)

6.28

--

5.18

4.71

7.09

8.78

7.91

10.01

0.71

3.10

15.18

14.47

22.10

0.71

0.94

4/24/91

PIEZOMETRIC

SURFACE ELEV

596.69

59674

596.54

593.94

593.77

599.48

5%. 15

593.08

593.54

596.67

595.83

--
592.81

593.16

596.26

594.02

596.01

593.90

593.33

592.85

593.08

593.51

587.68

596.37

596.05

DATE

DEPTI I T

WATER

15.41

16.51

15.41

8.02

H.98

3.22

7.03

6.87

6.95

7.21

-

7.04

9.63

8.22

10.81

-

--

--

: 3/20/91

PIEZOMETRIC

SURFACE ELEV

595.84

595.54

595.57

593.61

593.43

599.38

595.35

596.21

595.93

594.90

--

596.31

593.17

595.70

593.10

DATE: 2/26/91 DATE: 1/21/91

DEPTH T PIE7.OMETRIC DEPTH T PIEZOMETRIC

WATER SURFACE El.EV. WATER SURFACE El EV

17.10 594.15 16,72 594.53

16.30 595.75 17.47 594.58

16.34 594.64 17.67 593.31

9.65 591.98 10.24 591.39

10.60 591.81 11.18 591.23

4.73 597.87

8.04 594.34 8.40 593.98

9.54 593.54 11.66 591.42

-

--

--

20.H7 588.9!

-

Note: "--" = No measurement w:is taken.



TABLE 2-4

ROUND ONE GROUND WATER SAMPLES ANALYSES
LENZ OIL SERVICES, INC.

LABORATORY ANALYSES CONDUCTED •

ERM SAMPLE

NUMBER

TCL

VOC

TCL

svoc
TCL

PEST/PCB

TOTAL

TAL INORG

DISSOLVED

TAL INORG CYANIDE

LO-1MW01S-GW

LO-1MW01D-GW

LO-1MW02S-GW

LO-1MW02D-GW

LO-1MW03S-GW

LO-1MW03D-GW

LO-1MW04S-GW

LO-1MW04D-GW

LO-1MW05S-GW

LO-1MW05D-GW

LO-1MW06S-GW

LO-1MW06D-GW

LO-1MW07S-GW

LO-1MW07D-GW

LO-1G101L-GW
LO-1G101M-GW
LO-1G101D-GW

LO-1G102L-GW

LO-1G102D-GW

LO-1G104L-GW

LO-1G104D-GW

LO-1G106DR-GW

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

LO-1G106S-WO

LO-1MW03S-FD

LO-1MW04S-FD

LO-1MW05S-FD

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

LO-1MW02S-MSMSD

LO-1G106DR-MSMSD

X

X

X

X

X

X

LO-1GW1-FB

LO-1GW2-FB

LO-1GW3-FB

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

LO-GW6-TB

LO-1GW-TB1

LO-1GW-TB

LO-1GW-TB3

X

X

X

X

NOTES
• TCL VOC = Target Compound List volatile organic compounds

TCL SVOC = Target Compound List semivolatile organic compounds

TCL PEST/PCB = Target Compound Uit pesticide/PCBs

TOTAL TAL INORG = Total Target Analyte List inorganic analyles

DISSOLVED TAL INORG = Dissolved Target Analyte List inorganic anaiytes



TABLE 2-5

GROUND WATER SAMPLE CONTAINERS AND PRESERVATION
LENZ OIL SERVICES, INC.

ANALYTICAL
FRACTION

CONTAINER PRESERVATION FILLING PROCEDURES

TCL Volatile Organic Compounds 2 - 40 ml glass vials with
Teflon-lined septum

TCI. Semivolatile Organic Compounds 3 • 1 liter amber glass bottles
with Teflon-lined caps

PCBs/Pesticides

TAL Dissolved Metals

TAL Total Metals

Cyanide

2 - 1 liter amber glass bottles
with Teflon-lined caps

2 - 500 ml polyethylene bottles

2 - 500 ml polyethylene bottles

2 - 1 liter clear glass botlles
with Teflon-lined a, ,

Cool - 4 degrees Celsius

Cool - 4 degrees C.'elsius

Cool - 4 degrees Celsius

Nitric acid t o p H < 2
Cool - 4 degrees Celsius

Nitric Acid to p l l < 2
Cool - 4 degrees Celsius

Sodium hydroxide to pH > 12
Cool • 4 degrees Celsius

Zero headspace - no air bubbles

Fill to neck of bottle

Fill to neck of bottle

F'ield fil ter and f i l l to neck of bottle

Fill to neck of bottle

Fill to neck of bottle



TABLE 3-1

GEOTECHNICAL ANALYTICAL RESULTS
LENZ OIL SERVICES

SAMPLE

NUMBER

MW01S

MW02S

MW04S

MW04SDUP

MW05S

COLLECTION

INTERVAL

(ft BGS)

6-10

8-12

6-10

6-10

11-15

MOISTURE

CONTENT

(%)

16.4

10.4

51.1

42.5

8.4

POROSITY

(%)

31.4

ND

57.0

53.7

19.1

DRY

DENSITY

(Ib/ft"2)

116.1
ND

68.7

72.5

139

TOC

(ppm)

15000

1608

14000

15000

15000

SPECIFIC

GRAVITY

(g/cm"21

2.706

ND

2.2565

2.513

2.758



TABLE 4-1
SHALLOW WELLS - DETECTED ORGANIC COMPOUNDS

LENZ OIL SERVICES
PAGE 1 OF 4

ERM - NC Sample Number LO-1G101M-GW LO-1G102L-GW LO-1G104L-GW G106S-WO- WATER G106S -WODI .-OIL (i!06S-WODLRE-OIL G106S-WO OIL
laboratory Sample Number 118974 11897-2 1119089 111928-i 11I'>08-11 111908-11 111908-11
Date sample collected 5/6/91 5/6/91 5/7/91 5/9/91 5/7/91 5/7/91 5/7/91
Dilution Factor 1 1 1 1 0 5 5 1
Units (ug/I.) (ug/l.J (ug/L) (ug/I.) (ug/1.) (ug/I.) ("S/IJ_

Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroelhene
1,1-Dichloroelhane
Total 1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
Trichloroethene
Tetrachloroethene
Toluene
Ethyl benzene
Total Xylenes
Phenol
1,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Bcnzoic Acid
Naphthalene
2-Melhyl naphthalene
Acenaphthene
Dibenzofuran
Fluorene
N-Nitrosodiphenylamine
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Butylben/ylphthitlale
bis(2-EthylhexyI)phthalale
Aroclor- 1242
Aroclor- 1248
Aroclor 1260

See notes on page 4

10
10
5

10
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U
u
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

10
4
5

10
5

58
21

5
120

5
5
6
3
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U
J
u
u

u

u
u

J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
I I
I )
u
u
u

10
10
5

10
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

10
27
41

150
5
5
5
5
5
5

140
5
5

360
130

2400
13
10
10
8

17
10
82

190
15
10
27
24
47
10
10

4
10
15

n/a
n/a
n/a

U
J
U
J
U
u
u
u
u
u
J
u
u
J
J
J

J
u
J

u

u

u
u
J
u

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

100000
100000
100000
100000
100000
500<X>0
430000
15IKMK)
290000
190000
540000
240000
640000
100000
100000
28000

100000
120000

0.5
1200
2400

UD
UD
UD
UD
UD
UD
J
J
J
J
J
J
J
UD
UD
J
UD
J
U
U
U

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

100000
100000
100000
100000
100000
500000
410000
140000
320000
420000
570000
200000
520000
100000
100000
30000

100000
1 30000

n/a
n/a
n/a

UD
UD
UD
UD
UD
UD
J
J
J
J
J
J
J
UD
UD
J
I I I )
J

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

20000
20000
20000
20000
20000

100000
20000

730000
430000
53000

820000
14000<
51001
20000
20000
47000
20000

1 20000
1130

0.5
1

I.O-1MW01S-GW
11897-7
5/6/91

1
(»g/l)

U
R
U
U
U
u
R
J
R
J
J
J
J
U
U
J
u
.1

R
R

10
10
5

10
5
5
5
5
5
5
5
5
5
6
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
LI
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u



TABLE 4-1
SHALLOW WELLS - DETECTED ORGANIC COMPOUNDS

LENZ OIL SERVICES
PAGE 2 OF 4

ERM - NC Sample Number LO-1MW02S-GW LO-1MW02S-GWKE 1.O-1MW02S-MS/MSD LO-1MW03S-GW I.O-1MW03S-GWRF. I.O-1MW03S-FD LO-1MW03S-FDRE
Laboratory Sample Number 11918-3 111918-3RE 11918-7 11897-8 11897-8RE 11897-10 11897-10RE
Date sample collected 5/8/91 5/K/91 5/8/91 5/6/91 5/6/91 5/6/91 5/6/91
Dilution Factor 1 1 1 1 1 1 1
Units (ug/L) (ug/L) (ug/I.) (ug/L) (ug/I.) (ug/L) (ug/L)

Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon Telrachloride
Benzene
Trichloroethene
Tetrachloroethenc
Toluene
Elhylbenzcne
Total Xylenes
Phenol
1,2-Dichloroben/ene
2-Methy!phenol
4-Methylphenol
2,4-Dimelhylphenol
Benzoic Acid
Naphthalene
2-Methylnaphthaicne
Acenaphthene
Dibenzofuran
Fluorene
N-Nitrosodiphenylamine
Phenanlhrene
Anthracene
Fluoranlhene
Pyrene
Butylbenzylphlhalate
bis(2-Ethylhexyl)phthalate
Aroclor-1242
Aroclor- 1248
Aroclor-1260

See notes on page 4

10
10
12
10
5
5
3
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
2

0.5
0.5

1

UL
Ut.
U
UL
UL
UL
J
UL
UL
UL
UL
UL
UL
UL
UL
UL
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
UL
U
J
U
U
U

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

n/a
n/a
n/a

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

10
10

5
10
5
2
3
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
05

1

U
U
u
u
u
J
J
u
u
u
u
u
u
UL
UL
UL
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

10
10

<;

10
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

10
10
2

10
5
5
5
5
5
5
5
5
5
5
5
5

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

10
10
5

10
5
5
5
5
5
5
5
5
2
5
5

12
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U
U
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

10 UL
10 UL
27 U
10 UL
5 UL
5 U l .
5 Ul.
5 UL
5 UL
5 UL
5 UL
5 UL
5 UL
5 UL
5 U'.
5 UL

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a



TABLE 4-1
SHALLOW WELI^S - DETECTED ORGANIC COMPOUNDS

LENZ OIL SERVICES
PAGE 3 OF 4

ERM - NC Sample Number LO-1MW04S-GW LO-1MW04S-GWRE LO 1MW04S-
Laboratory Sample Number 11918-6 11918-6RE 11918-2
Date sample collected 5/8/91 5/8/91 5/8/91
Dilution Factor 1 1 1
Units

Vinyl Chloride
Chloroelhane
Methylene Chloride
Acetone
1,1-Dichloroelhene
1,1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon Tctrachloride
Benzene
Trichloroethene
Tetrachloroethene
Toluene
Ethylbenzene
Total Xylenes
Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Benzoic Acid
Naphthalene
2-Methylnaphthalene
Acenaphthene
Dibenzofuran
Fluorene
N-Nitrosodiphenylaminc
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Butylbenzylphthalatc
bis(2-Ethylhexyl)phthalatc
Aroclor- 1242
Aroclor-1248
Aroclor- 1260

See notes on page 4

FT) LO-1MW05S-GW I.O-1MW05S-GWRE I.O-1MW05S-FD LO-1MW05S-FDRE
111908-7 111908-7RE 111908-8 111908-8RE

5/7/91 5/7/91 5/7/91 5/7/91
10 10 10 10

(ug/I.) (ug/L) (ug/'0

10
10
5

10
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
2

50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U
u
u
u
u
u
u
u
u
u
u
u
u
UL
UL
UL
U
U
U
U
J
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u

10
10
5

10
5
5
5
5
5
5
5
2
5
5
5
5

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U

10
10
6

10
5
2
5
5
5
5
5
5
5
5
5
5

10
i()
10
10
2

27
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

V
u
u
u
u
J
u
u
u
u
u
u
u
UL
UL
UL
U
U
U
U
J
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

(ug/L)

100
100
50
10
50
28
50
14
50
50
50
50
50
50

270
670
100
HK>
100
10

100
500

1300
3200

100
410
710
500

1800
79

100
110
100
290
645
350
!.!0

U
U
U
U
U
J
U
J
U
U
U
U
U
UL
J
J
R
U
U
U
R
UL
J
J
U
J
J
U
J
J
U l .
J
UL
J

(ug/I.)

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
100
100
100
10

100
500

1100
1900
100
340
580
500

2300
120
100
59

100
380
n/a
n/a
n/a

R
LI
R
U
R
R
J
J
U
J
J
R
J
.1
R
J
U
J

(ug/L)

100
100
50
10
50
31
50
50
50
50
50
50
50
50

350
920
100
100
100

10
100
500

1800
3400

100
660
870
500

2300
150
75

160
100
520
0.5

420
160

UL
UL
U
UL
UL
J
UL
UL
UL
UL
UL
UL
UL
UL
J
J
R
U
R
U
R
R
J
J
U
J
J
U
J
J
J
J
UL
J
U

(ug/L)

100
100
50
10
50
28
50
50
50
50
50
50
50
50

370
890
100
100
100

10
100
500

1100
2200

KM)
670
930
500

3600
210
130
99

100
530
n/a
n/a
n/a

U
U
U
U
U
J
U
u
UL
UL
Ul
Ul
HI
Ul
J
J
R
U
R
U
U
R

J
U
J
J
u
J
J
J
J
u



TABLE 4-1
SHALLOW WELI.S - DETECTED ORGANIC COMPOUNDS

LENZ OIL SERVICES
PAGE4 OF 4

E R M - N C Sample Number LO-1MW05S-FDDL 1.O-1MW06S-C
laboratory Sample Number 111908-8DL 11918-5
Date sample collected 5/7/91 5/8/91
Dilution Factor 50 1
Units (ug/L) (ug/I.)

Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethcne
1,1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
Trichloroelhene
Tetrachloroethene
Toluene
Ethylbenzene
Total Xylenes
Phenol
1,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Benzoic Acid
Naphthalene
2-Methyl naphthalene
Acenaphthene
Dibenzofuran
Fluorene
N-Nitrosodiphenylamme
Phenanlhrene
Anthracene
Fluoranthene
Pyrene
Butylbenzylphthalate
bis(2-Ethylhexyl)phthalate
Aroclor-1242
Aroclor- 1248
Aroclor 1260

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
500
500
500

10
500

2500
2400
6000

100
560

1300
25dO
3200
500
500
500
500
640
n/a
n/a
n/a

R
U
R
U
R
R

U
J
J
U
J
UL
UL
UL
UL

10
10
5

10
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

n/a
n/a
n/a

,W

U
U
U
U
U
U
U
u
u
u
u
u
u
Ul,
UL
UL
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

NOTES: U
J

R
B

UL

Compound was nol detected at the detection l imi t reported.
Ouantitation is approximate due to limitations identified during the
quality control review (data validation).
Unreliable result - Analyte may or may not be present in this sample.
Compound detected in laboratory blank.
This analyte was not detected, but the quan t i t a t ion l imi t
is probably higher due to a low bias identified during
the qua l i ty assurance review.



TABLE 4-2
INTERMEDIATE WELUS - DETECTED ORGANIC COMPOUNDS

LENZ OIL SERVICES
PAGE I OF 1

E R M - N C Sample Number LO-1G101L-GW LO-1G102D-GW LO 1G104D-GW LO-1MW07S-GW
Laboratory Sample Number 11897-5 11897-1 111908-2 111908-5
Date sample collected 5/6/91 5/6/91 5/7/91 5/7/91
Dilution Factor 1 1 1 1
Units (ug/1.) (ug/I.) (ug/L) (ug/L)

Vinyl Chloride
Chloroelhane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroelhane
Total 1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon Telrachloride
Benzene
Trichloroethene
Telrachloroethene
Toluene
Elhylbenzene
Total Xylenes
Phenol
1,2-Dichlorobenzcne
2-Methy!phenol
4-Methylphenol
2,4-Dimelhylphenol
Benzoic Acid
Naphthalene
2-Methylnaphthalene
Acenaphthene
Dibenzofuran
Fluorene
N-Nitrosodiphenylamine
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Hutylbenzylphihalale
bis(2-Ethylhexyl)phthalate
Aroclor-1242
Aroclor-1248
Aroclor- 1260

See notes on page 4

10
10
5

10
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
UL
UL
UL
UL
UL
UL
UL
UL
UL
UL
UL
UL
UL
UL
UL
UL
UL
U
U
U

13
5
5

10
3

70
15
5

83
5
5
3
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

J
U
u
J

u

u
u
J
u
u
u
u
u
u
u
u
u
u
tl
u
u
u
u
u
u
u
u
u
u
u
u
u
u

10
10
5

10
5
4
5
5
5
c
J

5

5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U
U
U
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

10
10
5

10
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
5

10
0.5
05

1

U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

NOTES: U Compound was not detected at the detection limit reported.
J Quantitation is approximate due to limitations identified during the

quality control review (data validation).
K Unreliable result-Analyte may or may not be present in this sample.
B Compound delected in laboratory blank.

UL This analyte was not detected, but the quantilation l imit
is probably higher due to a low bias identified during
the quality assurance review.



TABLE 4-3
DEEP - DETECTED ORGANIC COMPOUNDS

LENZ OIL SERVICES
PAG El OF 3

ERM - NC Sample Number LO

laboratory Sample Number

Date sample collected

Dilution Factor

Units

Vinyl Chloride
Chloroelhane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1 ,1 ,1 -Trichloroethane
Carbon Telrachloride
Benzene
rnchlorocthcnc
retrachloroelhene
I'oluene
Kthylbenzene
Total Xylenes
Phenol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
-lenzoic Acid
Naphthalene
2-Melhylnaphthalene
\cenaphthcne
)ibenzofuran
i-luorene
^-Nitrosodiphenylamme
Phenanthrene
\nthracene
^luoranthene
Jyrene
iutylbenzylphthalate
bis(2-Elhylhexyl)phthalate
\roclor-1242
\roclor 1248
\roclor-1260

-1G101D-GW 1.0-1G106DR-GW LO-G106DR-MS/MSD LO-1MW01D-GW LO IMW02D-GW I.O-1MW03D-GW I.O-1MW03D GWRE I.O-1MW04D-GW

11897-3 111908-11 111908-12 11897-6 1119086 11897-9 118979RE 111908-1

5/6/91 5/7/91 5/7/91 5/6/91 5/7/91 5/6/91 5/6/91 5/7/91

1 1 1 1 1 1 1 1

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/I.) (ug/L)

10
10
5

10
2
5
5
3
2
3
5
5
2
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U
U
U
u
J
u
u
J
J
J
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
tl
u
u
u
u
u
u

10
53

7
10
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U

U
U
u
u
u
u
u
u
u
u
u
UL
UL
Ul.
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

10
46

5
10
5
5
2
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U

U
u
u
u
J
u
u
u
u
UL
u
UL
UL
UL
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u

10
10
23
10
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

u
u
u
u
u
u
u
u
u
u
u
u
u
V
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

10
10
6

10
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

10
10
5

10
5
5
5
5
5
5
5
5
5
5
5

13
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

10
10
19
10
5
5
5
5
5
5
5
5
5
C

5
5

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

U
U
U
U
U
U
U
U
U
U
u
u
u
u
u
u

10
10
5

10
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u



TABLE 4-3
DEEP WELLS - DETECTED ORGANIC COMPOUNDS

LENZ OIL SERVICES
PAGE 2 OF 3

ERM - NC Sample Number

Laboratory Sample Number

Date sample collected

Dilution Factor

Units

LO-1MW05D-GW

111908-10

5/7/91

1

("g/L)

LO-1MW06D-GW

11918-1

5/8/91

1

(»g/L)

I.O-1MW06D-GWRE

111918-1RE

5/8/91

1

(ug/L)

LO-1MW07D GW

1119084

5/7/91

1

(ug/L)

LO-1GW1-FB
11897 11

5/6/91

1

(ug/L)

LO-1GW1-FBRE

11897-1 IRE

5/6/91

1

(ug/L)

LO-1GW2-FT3

111908 3

5/7/91

1

(ug/L)

LO-1GW3-FT!

11918-4

5/8/91

1

(ug/L)

Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
Total 1,2-Dichloroelhene
Chloroform
1,1,1-Trichloroelhane
Carbon Tetrachioride
Benzene
Trichloroethene
Tetrachloroethene
Toluene
Ethylbenzene
Total Xylenes
Phenol
1,2-Dichloroben/ene
2-Methylphenol
4-Methylphenol
2,4-Dimethylphcnol
Benzoic Acid
Naphthalene
2-Methylnaphthalene
Acenaphthene
Dibenzofuran
Fluorene
N-Nilrosodiphenylamine
Phenanthrene
Anthracene
Fluoranthcne
Pyrene
Butylben/ylphthalate
bis(2-Ethylhexyl)phthalatc
Aroclor-1242
Aroclor-1248
Aroclor-1260

10
10
6

10
5
n

5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
2

10
10
10
10
10
10
10
10
10
10

0.5
05

1

U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u

10
10

7
10
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U
U
u
u
u
u
u
u
u
u
u
u
u
UL
UL
UL
R
U
R
U
R
U
U
u
u
R
U
u
u
u
u
u
u
u
u
u
u

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

n/a
n/a
n/a

P
U
R
U
R
R
U
U
u
R
U
u
u
u
u
u
u
u

10
10
5

10
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

10
10
5

10
5
5
5
5
5
5
5
5
5
3
5

11
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U
U
u
u
u
u
u
u
u
u
u
u
u
J
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

10
16
5

10
5
5
5
5
5
5
5
5
5
5
5
5

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

U
J
U
u
u
u
u
u
u
u
u
u
u
u
u
u

10
10
4

10
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10

0.5
0.5

1

U
U
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

10
10
8

10
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
5

10
0.5
0.5

1

U
U
J
U
U
U
U
u
u
u
u
u
u
UL
UL
UL
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u



TABLE 4-3
DEEP WELIS - DETECTED ORGANIC COMPOUNDS

LENZ OIL SERVICES
PAGE 3 OF 3

NOTES: U Compound was not detected at the detection limit reported.
J Quant i ta t ion is approximate due to limitations identified during the

qual i ty control review (data validation).
R Unreliable result - Analyte may or may not be present in Ihis sample.
B Compound detected in laboratory blank.

UL This analyte was not delected, but the quant i la t ion l imi t
is probably higher due to a low bias identified during
the qua l i t y assurance review.



TABLE 4-4
SHALLOW WELLS - DETECTED INORGANIC ANALYTES

DISSOLVED METALS

LENZ OIL SERVICES
PAGEl OF 2

ERM-NC Sample Number
Laboratory Sample Number
Date sample collected
Units

LO-1G101M-GW
11897-4
5/6/91
(ug/I.)

LO-1G102L-GW
11897-2
5/6/91
(ug/L)

LO-1G104L-GW
11908-9
5/7/91
("K/L)

LO-1MW01S-GW
11897-7
5/6/91
("g/L)

LO-1MW02S GW
11918-3
5/8/91
("g/L)

LO 1MW03S-GW
11897-8
5/6/91
(ug/L)

LO-1MW3S-FD
11897-10

5/6/91
(ug/L)

LO 1MW04S GW
11918-6
5/8/91
(ug/L)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

200
60
0.9
50
5
5

87000
10
50
25
50
2

44000
15
0.2
40

1600
0.9
10

3800
5
50
20
10

U
UL
U
U
UL
R
J
UL
UL
t;
u
u

UL
u
UL
J
u
u

UL
U
UL
UL

200
60
5.1
67
5
5

110000
10
50
25

1200
2

56000
61
0.2
40

5600
0.9
10

140000
5
50
20
10

U
UL

UL
R
J
UL
UL
U

U

u
UL
J
U
u

UL
U
UL
UL

200
60
4.5
55
5
5

110000

10
50
25
50
2

78000
510
0.2
40

34000
4.5
10

110000

5
50
23
10

R
UL
U
J
Ul.
R
J
U
UL
UL
U
U
J
J
UL
UL

U
UL

UL
U
J
Ul.

200
60
8.3
79
5
5

130000
10
50
25

2600
2

61000
80
0.2
40

5600
0.9
10

210000
5
50
20
10

U
UL

UL
R
J
UL
UL
U

U

U
UL
J
U
U

UL
U
U
UL

200
60
0.9
50
5
5

180000

10
50
25
99
2

94000
440
0.2
40

6500
0.9
10

220000
5
50
20
10

R
R
U
R
UL
R
J
U
UL
UL
J
UL

U
ill.

Ul
R

UL
U
U
UL

200
60
0.9
50
5
5

93000

10
50
25
50
5.5

46000

15
0.2
40

2300
0.9
10

27000

5
50
20
10

U
UL
U
U
UL
R
J
UL
UL
U
U
J

UL
U
UL
J
U
U

UL
U
Ul.
UL

200
60
0.9
50
5
5

91000
10
50
25
50
2

46000
15
0.2
40

2300
0.9
10

27000
5
50
20
10

U
UL
U
U
R
R
J
UL
UL
U
U
U

UL
U
UL
J
U
U

U
U
UL
UL

450
60
31
84
5
5

190000
10
50
25
110
5.8

210000
150
0.2
40

70000
0.9
10

890000

5
50
20
96

J
R

J
UL
R
J
U
UL
UL
J
J

U
UL
J
Ul.
R

UL
U
U
J

NOTES: U Compound was not detected at the quanti tat ion limit shown.
J Quantitation is approximate due to limilations identified in the

quality assurance review.
UL This analyle was not detected, but the quanti tat ion l imi t

is probaly higher due to a low bias identified during
the quality assurance review.

R Unreliable result - Analyte may or may not be present
in this sample.



TABLE 4-4
SHALLOW WELI.S - DETECTED INORGANIC ANALYTES

DISSOLVED M ETA US
LENZ OIL SERVICES

PAGE 2 OF 2

ERM-NC Sample Number
Laboratory Sample Number
Date sample collected
Units

LO-1MW04S-FD
11918-2
5/8/91
(ug/L)

LO-1MW05S-GW
11908-7
5A7/91
(ug/L)

LO-1MW05S-FD
11908-8
5/7/91

(ug/L)

LO-1MW06S-GW
11918-5
5/8/91
(ug/L)

I.O-1MW07S-GW
11908-5
5/7/91

(ug/I.)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

38
12
34

100
0.%

9
200000

1.9
9.6
4.8

610
4.2

210000
170

0.067
7.7

63000
0.87

1.9
890000

9.6
9.6
42
73

NOTES: U
J

R
R

J
UL
J
J
U
UL
UL
J
J

J
U
UL

UL
R

UL
U
J
J

200
60
22
62

5
5

120000
10
50
25

1500
3.7

58000
220
0.2
40

4200
0.9
10

190000
5

50
20
10

K
UL

J
UL
R
J
U
UL
UL

J

UL
UL
J
U
UL
J
UL
U
U
UL

Compound was not detected at
Quantitation is approximate du

200
60
23
62

5
5

120000
10
50
25

1600
2

58000
220
0.2
40

4100
4.5
10

200000
5

50
20
10

R
UL

J
UL
R
J
U
UL
UL

U
J

UL
UL
J
U
UL
J
UL
U
U
UL

200
60
0.9
50

5
5

73000
10
50
25
67

T

28000
15

0.2
40

6300
0.9
10

26000
5

50
20
!0

R
R
U
R
UL
R
J
U
UL
UL
J
Ul .

R
U
UL
.1
UL
R

UL
U
U
UL

200
60
0.9
81

5
5

220000
10
50
25

9900
2.5

120000
15

0.2
40

7100
0.9
10

450000
5

50
28
10

R
UL
U
J
UL
R
J
U
UL
UL

J
Ul .
UL
UL
J
U
UL

UL
U
J
UL

the quanti tat ion l imit shown,
e to limitations identified in the

quali ty assurance review
UL This analyte was not delected, but the quant i t a t ion l imi t

is probaly higher due to a low bias identified during
the quality assurance review.

R Unreliable result - Analyte may or may not be present
in this sample.



TABLE 4-5
INTERMEDIATE WELLS - DETECTED INORGANIC ANALYTES

DISSOLVED METAUS
LENZ OIL SERVICES

PAGE 1 OF 1

ERM-NC Sample Number
Laboratory Sample Number
Date sample collected
Units

LO-1G101L-GW
11897-5
5/6/91
(ug/L)

LO-1G102D-GW
11897-1
5/6/91
(ug/L)

LO-1G104D GW
11908-2
5/7/91
(ug/L)

I.O-1MW07S-GW
11908-5
5/7/91
(ug/L)

Aluminum
Antimony
Arsenic
Banum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
'/.me
Cyanide

970
60
0.9
50
5
5

110000
10
50
25
270
2

54000
15
0.2
40

3<00
0.9
10

1300000
5
50
20
10

J
UL
U
U
Ul.
R
J
UL
UL
U
J
UL

UL
U
UL
J
U
U
J
u
u
UL
UL

200
60
5.6
50
5
5

110000
10
50
25

1600
2

55000
37
0.2
46

5900
0.9
10

140000

5
50

20.0
10

U
UL

U
UL
R
J
UL
UL
U

U

J
U
J
J
U
U

UL
U
UL
UL

38
12
6.7
96
0.96

096
130000

1.9
9.6
4.8

1000
7.2

7(XXX)
2.9

0.067
7.7

6500
0.87
1.9

130000
9.6
9.6
3.8
10

R
Ul.

UL
UL
R
J
U
UL
UL

J
UL
UL
UL
J
U
UL

UL
U
U
UL

200
60
0.9
81
5
5

220000
10
50
25

9900
2.5

120000
15
0.2
40

7100
0.9
10

450000

5
50
28
10

R
UL
U
J
UL
R
J
U
UL
UL

J
UL
UL
UL
J
U
UL

Ul.
U
J
UL

NOTF.S: U Compound was not detected al the quant i ta l ion limit shown.
J Quantilation is approximate due lo limitations identified in the

quality assurance review.
UL This analyte was not detected, but the quant i ta t ion limit

is probably higher due to a low bias identified during
the quality assurance review

R Unreliable result - Analyle may or may nol be present
in this sample



TABLE 4-6
DEEP WELUS - DETECTED INORGANIC ANALYTES

DISSOLVED METAUS
LENZ OIL SERVICES

PAGE 1 OF 1

ERM-NC Sample No. LO-1G101D GW LO-1G106DR-
Laboratory Sample No. 11897-3 11908-11
Date sample collected 5/6/91 5/7/91
Units (ug/L) (ug/L)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

200
60
0.9
50
5
5

120000
10
50
25

820
2

61 (XX)
15

02
40

2600
0.9
10

7900
5

50
20
10

NOTES: U
J

U
UL
U
U
UL
R
J
UL
UL
U

U

UL
U
UL
J
U
U

UL
U
UL
UL

Compound

38
12

0.87
110

0.96
0.%

130000
1.9
9.6
4.8
700

0.38
58000

2.9
0.067

7.7
15000

0.87
1.9

180000
9.6
9.6
3.8
12

GW LO

R
UL
U
J
UL
R
J
U
UL
UL
J
UL
J
UL
UL
UL
J
U
UL

L:L
u
u
J

1MW01D-GW LO-1MW02D-GW 1.O-1MW03D GW LO-1MW04D-GW LO-1MW05D-GW LO-1MW06D-GW LO-1MW07D-GW
11897-6 11908-6 11897-9 11908-1 11908-10 11908-1 11908-4
5/6/91 5/7/91 5/6/91 5/7/91 5/7/91 5/8/91 5/7/91
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (UR/L)

1000 J
60 Ul.

0.9 U
50 U

5 UL
5 R

160(XK) J
10 UL
.'•0 UL
25 U

1400
2 U

87000
15 UL

0.2 U
40 UL

3600 J
0.9 U
10 U

22000
5 UL

50 U
20 UL
10 UL

was not detected al the q u a n t i t a t i o n
Quantitation is approximate due to l imitat ions

200
60
0.9
50

5
5

160000
10
50
25

1900
2

84(XX)
15

0.2
40

5500
0.9
10

64000
5

50
20
10

l imit shown
identified in the

R
UL
U
Ul.
Ul.
R
J
U
UL
UL

U
J
UL
UL
UL
J
U
UL

UL
U
U
UL

200
60
0.9
50
5
5

180000
10
50
25

1800
2.3

98000
15

0.2
40

4690
0.9
10

39000
5

50
20
10

U
UL
U
U
UL
R
J
UL
UL
U

.1

Ul.
u
UL
J
U
U

UL
U
UL
UL

200
60
0.9
50
5
7

170000
10
50
25

1900
4.1

87000
15

0.2
40

5800
0.9
10

110000
5

50
20
10

R
Ul.
U
UL
UL
J
J
U
UL
UL

J
UL
UL
UL
J
U
UL

UL
U
U
UL

200
60
0.9
50

5
5

150000
10
50
25

1200
2

78*XX)
15

0.2
40

7000
0.9
10

150000
5

50
20
10

R
UL
U
UL
UL
R
J
U
UL
UL

U
J
UL
UL
UL
J
U
UL

UL
U
U
UL

200
60
0.9
50

5
5

180000
10
50
25

2400
2

88<XX)
15

0.2
40

6400
0.9
10

62000
5

50
20
10

R
R
U
R
UL
R
J
U
UL
UL
J
UL

R
U
UL

Ul.
R

UL
U
U
UL

200 R
60 UL
0.9 U
50 UL
5 UL
5 R

170000 J
10 U
50 UL
25 Ul.

1100
5.4

93000 J
15 Ul

0.2 UL
40 UL

3800 J
0.9 U
10 Ul.

36000
5 UL

50 U
20 U
10 Ul

qual i ty assurance review.
This analyte was not detected, but the quantna t ion l imit
is probably higher due to a low bias identified during
the qual i iy assurance review.
Unreliable result - Analyte may or may not be present
in this sample.
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MONITORING WELL BORING LOGS



ERM - North Central, Inc.
Environmental Resources Management

GEOLOGIC DRILL LOG
S I T E

LENZ OIL RI/FS
BEGUN C

3-6-91
OMPLETED [

1

CORE RECOVERY ( F T . / X )

28.9/41

PROJECT PROJECT NUMBER SHEET NO. HOLE NO.

Lenz Oil RI/FS 0252 I O F 3 MW-01D
COORDINATES A N G L E FR

N 723; E 616 Verl
5 R I L L E R

FOX DRILLING
CORE BOXES

4

SAMPLES

0

OM H O R I Z B E A R I N G

D R I L L I N G E Q U I P M E N T B O R I N G D I A . T O T A L D E P T H

CME-75 11.5" 47.0
EL. TOP CASING

SAMPLE D E V I C E

2"x2' Split Spoon/NX Core Barrel
Sampl««/R. Cora

0

• E
—t -H
Q K

W

SS-1
08:30

SS-2
08:41

SS-3
08:48

SS-4
08:53

SS-5
09:00

SS-6
09:15

SS-7
OS:25

SS-8
09-42

SS-9
10:02

SS-10
10:13

v

u
IT

1.4

1.4

0.3

1.6

0.1

0.6

0.4

0.7

1.1

1.5

L
a

n
a

th
(f

t)

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

B
lo

w
 

C
o

u
n

t
R

Q
D

(X
)

17
17
9
8

8
10
10
24

2
3
8

15

3
1
5
6

8
2
8
9

6
9
1

15

12
22
29
27

6
12
22
18

52
24
36
26

40
30
76
32

Contaminant
Scr««nina

A
m

b.
 

A
ir

*
U

O
C

(p
p

m
)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

M L
_* Q

• o

0.5

0.5

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

II

GROUND EL. D E P T H / E L . GROUND W A T E R D E P T H / E L . TOP OF ROCK

602.1 f ', 22.4/
C A S I N G LEFT IN HOLE: D I A . / L E N G T H LOGGED BY:

Dirk Kaiser

LAYER
ELEU.
DEPTH

602.1

600.1
2.0

598.1
4.0

590.1
12.0

584.1
18.0

D
E

P
T

H

5-

-

15-

~

-

C O N T A M I N A N T S C R E E N I N G NOTES
•HNu w/10.2 eV ** Split Spoon Screenin

G
R

A
P

H
IC

S

*£

» «.

[r

i

DESCRIPTION AND CLASSIFICATION

ft-r nRAVRT. Dusky yellow green (10GY
3/2), .3' gravel, with very fine grained
silt, very moist

1.1' same as above, very oily

2-4':SAND AND GRAVEL. Medium light
gray (5N5), medium grained, SAND, with
a trace of gravel, oil, moist

0.4' olive black (5Y 2/1) SILTY CLAY, with
trace of wood pieces, gravely, with some

~| sand, purple sand lens 2mm thick |~
O.S' light gray (7N7) well sorted, medium 1

grained, SAND, trace small gravel, I
grading to very coarse oily sand with trace I
gravel, moist j

4-12':SILI: Olive black (5Y 2/1), very
fine grained silt trace of organic roots,
moist

0.6' Same as above, very moist
1.0' mottled, light gray (6N6), moderate olive

brown (5Y 4/4), CLAYEY SILT, with well
rounded, sub-angular, pebbles, moist

Same as above, very soft, moist

Same as above, very soft, very moist

12-18':3AND AND GRAVEL: Medium
light gray (6N6), very angular, dolomite
fragments, saturated

Same aa above, with some medium light gray
(6N6) silt

Same as above, without the si l t , saturated

18-22. 4I:SILT: Medium gray (5N5), very
fine grained, gravelly, saturated

0.7' angular, dolomite chips, saturated

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.

Drilling: Smooth

Driller indicates
possible water tab le

j

Drilling: Tough

S I T E . H O L E NO.
LENZ OIL RI/FS MW-01D



1ERM - North Central, Inc.
^Environmental Resources Management

GEOLOGIC DRILL LOG
SamQ.La«/
tt

Q
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E
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H
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SS-12
11:34

RUN 1
15:20

RUN 2
16:20

RUN 3
16:55

RUN 4
17:15
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U
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r•u ~
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Q
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p
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U
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LAYER
ELEU.
DEPTH

579.7
22.4

575.7
26.4

575 1
27.0

570.1
32.0

560.1
42.0

PROJECT

Lenz Oil RI/FS

D
E

P
T

H
25-

-

30-

_

-

36-

-

-

-

G
R

A
P

H
IC

S

1

- — -

1
1

, L

1L

£ DESCRIPTION AND
a

1 Same as above, with 0.1"

1 Same as above

PROJECT NUMBER SHEET NO. HOLE NO.

0252 2 OF 3 M V V - 0 1 D

CLASSIFICATION

silty lens, saturated

1 22 4-47 Q':RACINE FORMATION
1 Yellowish gray (5Y 8/1), finely
1 crystalline, DOLOMITE, with some
I interclasts, p«loids, occasional cones of
1 wavy laminae of clay, heavy minerals,

calcite, some quartc infillings, moderately
vuggy

Auger and Ream to 27'

Same as above

Same as above, with some fossils

40.55'-40.60': Sand lens (?)

Same as above, with peloids of a very whi te
clay textured material (")

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.

Bedrock ;



1ERM - North Central, Inc.
Environmental Resources Management

GEOLOGIC DRILL LOG
Sarno
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• Q.
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3!is

LAYER
ELEU.
DEPTH

555.1
47.0

PROJECT

Lenz Oil RI/FS

D
E

P
T

H
50-

-

55-

-

-

60-

-

65-

G
R

A
P

H
IC

S

i

I

1

DESCRIPTION AND

PROJECT NUMBER

0252
SHEET NO. HOLE NO.

3 OF 3 MW-01D

CLASSIFICATION

End of boring, 47'

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.

I

I



ERM - North Central, Inc.
Environmental Resources Management

GEOLOGIC DRILL LOG
SITE

LENZ OIL RI/FS
BEGUN COMPLETED C

4-24-91 4-25-91 I
CORE RECOVERY (FT . /X)

0.0/0

PROJECT

Lenz Oil RI/FS
COORDINATES

N 0; E
R I L L E R

^OX DRILLING
CORE BOXES

0
SAMPLES

0

0
D R I L L I N G E Q U I P M E N T

CME-75
EL. TOP C A S I N G

SAMPLE D E V I C E

2"x2' Split Spoon/NX Core Barrel
Sample»/R. Core
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6
6
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A
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A
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O
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GROUND EL.

0.0
C A S I N G L E F T I N HOLE: D I A

LAYER
ELEU.
DEPTH

0.0

-5.S
5.S

-7.3
7.3

-9.S
9.9

-15.5
15.5

I
-.

D
E

PT
H

.

5-

10-

-

15-

C O N T A M I N A N T S C R E E N I N G NOTES

*HNu w/10.2 eV " Split Spoon Screenin

Q
R

A
P

H
IC

S

h

l i t

PROJECT N U M B E R SHEET NO. HOLE NO.

0252 1 OF 2 MW-02D
A N G L E FR

Vert
OM H O R I Z B E A R I N G

B O R I N G D I A . TOTAL D E P T H

11.5" 43.0
D E P T H / E L . GROUND W A T E R D E P T H / E L . TOP OF ROC<
¥ 6.0/-6.0 -., e ,
J / 15.5/
/ L E N G T H L OGGED BY:

Dirk Kaiser

DESCRIPTION AND CLASSIFICATION

0-5.8':SILTY SAND fc
olive brown (5Y5/6)

-.5.8-6.0': Color change t
\ very moist in tip of t

GEAYJEL light
poor sorting, dry

o med. grey (5N5), ,-
poon /

6-7.3':SAMD_: light brown, well sorted,
~"\ fine grained, saturated j~

7.3-8':SILI medium grey (5N5), very soft,
saturated.

As Above - some gravel, stiff, moist

10.0-15.5': GRAVEL with silt, sandy,
poorly sorted, angular, saturated.

22.4-47.0':B
Yellowisl
crystallir
interclas
wavy Ian
calcite, t
vuggy

ACINE FORMATION
i gray (5Y 8/1), finely
le, DOLOMITE, with some
is, peloids, occasional zones of
linae of clay, heavy minerals,
ome quartt infillings, moderately

LENZ OIL RI/FS

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.

Lost all water r e t u r n

1
HOLE N O .

MW-02D



ERM - North Central, Inc.
Environmental Resources Management

GEOLOGIC DRILL LOG
PROJECT

Lenz Oil RI/FS
PROJECT NUMBER

0252
SHEET NO.

2 OF 2

HOLE NO.

MVV-02D
Samplee/R. Cpre

U
a.

c %-
• ~ 0 or

-i ir
CD

Contaminant
Screening

L E•H a
a: a
J3 OE o

* ->* e
• a-i a.a~E u• o

LAYER
ELEU.
DEPTH

I

a.
UJo

DESCRIPTION AND CLASSIFICATION

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.

3.8

25

6.3

30-

10.0

-43.0
43.0"

35-

40-

End of boring, 43'



1ERM - North Central, Inc.
^Environmental Resources Management

GEOLOGIC DRILL LOG
SITE

LENZ OIL RI/FS
BEGUN C

3-21-91
OMPLETED [

3-22-91 1
CORE RECOVERY (FT . /X)

40.0/90

PROJECT IPROJECT NUMBER SHEET NO. IHOLE NO.
Lenz Oil RI/FS 0252 1 OF 2 MW-03D

COORDINATES ANGLE FR

N 10; E 586 Vert
OM HORIZBEARING

)RILLER DRILLING EQUIPMENT BORING DIA. TOTAL DEPTH

~OX DRILLING CME-75 11.5" 44.0
CORE BOXES

5

SAMPLES EL. TOP CASING

0 597.87
GROUND EL. DEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK

coe i * 6.0/589.3 ., ,
595.3 y / 2.3/

SAMPLE DEVICE CASING LEFT IN HOLE: DIA. /LENGTH LOGGED BY:

2"x2' Split Spoon/NX Core Barrel Dirk Kaiser
Samolee/R. Core

6
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• £
— ( 'H
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SSOl
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Run# 2

1

^
4J
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u
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O
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p
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*
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U
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p
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!!^0

LAYER
ELEU.
DEPTH

595.3

593.0
2.3

591.3
4.0"

^

581.3
14.0"

D
E

P
T

H

5-

10-

15-

-

CONTAMINANT SCREENING NOTES

*HNu w/10.2 eV "Split Spoon Screening

G
R

A
P

H
IC

S n.

i DESCRIPTION AND CLASSIFICATION
a
f

|§|l 0-2.3': TOPSOIL - Black and Dark Brown
wsXfl mottled, some clay, some fine sand, grass,
xXX» roots, soft, moist.

•

^

j

1

i

!

3

i
i

:

2.3-44.0': RACINE FORMATION:
Yellowish gray (5Y 8/1), Finely
crystalline, dolomite, with some

~\ intraclasts and peloids, occasional zones r
1 of wavy laminae, fractured with clay, heavy
I mineral and calcite infillings, some open
1 fractures, slightly fossiliferous

4.0-14.0': Runfl
4.0-4.5': Highly Fractured

10 8-11.5': Highly Fractured

14.0-24.0': Run#2

SITE LENZ OIL RI/FS

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.

Bedrock at 2.3'

Water table at -6'

HOLE NO.

MW-03D



1ERM - North Central, Inc.
Environmental Resource* Management

GEOLOGIC DRILL LOG
PROJECT

Lenz Oil RI/FS
PPOJECT NUMBER

0252
SHEET NO.

2 OF 2

HOLE NO.

MW-03D
Sample* R. Core

m

Contaminant
Screening
*
L E•H aa a
w

J3 U
E O

* E• a.-i aa~
E u« o
Jtt-2.

LAYER
ELEV.
DEPTH

X

a.
UJa

DESCRIPTION AND CLASSIFICATION

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.

Run#: 10.0 10.0 0.0
671.3

24.0

26-

24.0-34.0': Run#3

30-

Run#4 10.0 10.0 0.0

29.9': 1" very fine grained sandstone lense,
CaCOS cemented

561.3
34.0

35-

40-

551.3
44.0"

34.0-44.0': Run#4

37.5': 2-3" vug

rJnd of boring, 44.0'



1ERM - North Central, Inc.
'Environmental Resources Management

GEOLOGIC DRILL LOG
SITE

LENZ OIL RI/FS
BEGUN

3-13-91
COMPLETED C

3-14-91
CORE RECOVERY (FT . /X)

28.0/95

PROJECT PROJECT NUMBER SHEET NO. HOLE NO.

Lenz Oil RI/FS 0252 1 OF 3 MW-04D
COORDINATES A N G L E FR

N 658; E 507 Vert
DM HOR 1 2 BEAR ING

R I L L E R D R I L L I N G EQUIPMENT B O R I N G D I A . TOTAL D E P T H

W. Holloman CME-75 9.0" 46.0
CORE BOXES

4
SAMPLES E L . TOP CASING

15 602.80
GROUND EL. DEPTH/EL. GROUND U A T E R i D E P T H / E L . TOP OF ROCK

ann « - 5.0/595.5 5.0 _ . .
600.5 j / 17. 5/

SAMPLE D E V I C E CASING LEFT IN HOLE: D I A . / L E N G T H LOGGED BY:

2"x2' Split Spoon/NX Core Barrel Dirk Kaiser
Sampla»/R. Core
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C O N T A M I N A N T S C R E E N I N G NOTES

•HNu w/10.2 eV "Split Spoon Screening
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DESCRIPTION AND CLASSIFICATION

0.0-1.5': GRAVELLY SANDY CLAY
Black, oil stained, limestone fragments

1.5-2.0': SAND it GRAVEL
Orange-brown, coarse grained sand,
limestone up to 1"

2.0-2.7': CLAY Black, organic, with
limestone fragments

2.7-3.5': GRAVEL Orange-yellow to light
grey, weathered

3.5-4.0': GRAVEL & CLAY Light grey
stained black, weathering

4.0-4.5': CLAY Black, organic
Water Table @ 5.0'
4.5-6.0': At Above - with limestone fragments

up to 3" in diameter.
6.0-8.0': No recovery

8.0-8.5': SILTY CLAY Black, organic,
with light grey limestone fragments

8.5-9.5': CLAY Olive-brown, dense

9.5-10.0': As Above - stained black (oily?),
wet. no odor

10.0-11.0': As Above - with limestone
fragments

11.0-12.0': GRAVEL Light grey,
limestone, covered with a dark oily l iquid

12.0-14.0': As Above

K. 0-16.0': A» Above - fractured, ground up

16.0-17.5': As Above

17.5-46.0': RACINE FORMATION
Yellowish gray (5Y 8/1), Finely
crystalline, dolomite, with some
intraclasts and petoids, occasional cones
of wavy laminae, fractured with clay, heavy
mineral and calcite infillings, some open

S I T E
LENZ OIL RI/FS

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.

I

i

i

I

|

1

H O L E N O .

MW-04D



TERM - North Central, Inc.
^Environmental Resources Management

GEOLOGIC DRILL LOG
Samp. Lee/
*

• •-H E
D - H
E 1-

(0

RUN 2
09:25
09:50

RUN 3
10:00
10-25

RUN 4
11:00
11:30

RUN 5
11:40
12:00

RUN 6
12:05
12:15
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LAYER
ELEU.
DEPTH

578.7
21.8

574.0
26.5

567.5
33.0

562.0
38.5

559.2
41.3

PROJECT PROJECT N U M B E R SHEET NO. HOLE NO.

Lenz Oil RI/FS 0252 2 OF 3 MW-04D

D
E

P
T

H
25-

30-

35-

40-

G
R

A
P

H
IC

S

r1

i

;

=,

_, L

1

i
3

1

^ DESCRIPTION AND CLASSIFICATION
a
!fl

fractures, horizontal and high angle
fractures.

20.6-21.8': Highly fractured

24.5-25.5': highly fractured

32.5': Sand Seam - 0.7mm, calcite cemented,
very fine grained

-^32.6-34.4': highly fractured f

34.6-35.0': highly fractured

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.

il



1ERM - North Central, Inc.
BBBtw"̂ *' eV Environmental Resources Management

GEOLOGIC DRILL LOG
SamolaeX

*
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ELEU.
DEPTH

554.5
46.0

PROJECT PROJECT NUMBER

Lenz Oil RI/FS 0252

D
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P
T

H
50-

55-

60-

65-

G
R

A
P

H
IC

S

i

I

SHEET NO. HOLE NO.

3 OF 3 MW-04D

DESCRIPTION AND CLASSIFICATION

End of Boring - 46.0'
Total loss of water during drilling to

formation:
MW-04D: 2610 gallons
MW-04S: 0 gallons

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.

I
i



TERM - North Central, Inc.
^Environmental Resources Management

GEOLOGIC DRILL LOG
S I T E

LENZ OIL RI/FS
BEGUN C

2-26-91
OHPLETED

3-4-91 1

CORE RECOVERY ( F T . / X )

28.9/41

PROJECT

Lenz Oil RI/FS
COORDINATES

N 515; E
1 R I L L E R

~OX DRILLING
CORE BOXES

4

SAMPLES

424
D R I L L I N G E Q U I P M E N T

CME-75
EL. TOP C A S I N G

SAMPLE DEVICE

2"x2' Split Spoon/NX Core Barrel
Samolee/R. Core
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GROUND EL.

603.9
CASING L E F T I N HOLE: D I A

LAYER
ELEU.
DEPTH

603.9

D
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P
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5-

15-

-

C O N T A M I N A N T S C R E E N I N G NOTES
•HNu w/10.2 eV "Split Spoon Sreening

G
R

A
P

H
IC

S

\

I

t
1

I

PROJECT NUMBER SHEET NO. HOLE NO.

0252 1 OF 3 MW-05D
A N G L E FR

Vert
OM H O R I Z B E A R I N G

B O R I N G D I A . TOTAL D E P T H

7.5" 54.5
D E P T H / E L . GROUND UATER D E P T ^ ' E L . TOP OF ROCK

i ', 26.S/
. / L E N G T H L OGGED BY:

Dirk Kaiser

DESCRIPTION AND CLASSIFICATION

Light olive gray (5Y 5/2) , silty, ASH, small
pebbles to cobbles, non- homogenous
0.6'-0.9': Same as above with oil
0.9'-1.5': Dusky yellow (5Y 6/4), SAND,

cobbly to silty, moist
-Same a» above, with pebbles and cobbles,

angular, well rounded, moist to wet

Mottled dusky yellow (5Y 6/4) and yellowish
gray (5Y 7/2), sub-angular, cobbles,
SANDS, GRAVELS, and DOLOMITE,
moist

-Same as above, moist

1.1': Same as above

0.5': Black, angular, DOLOMITE, stained,
saturated, sulfer smell

-Same as above, oil, saturated

Light olive gray (5Y 6/1), silty, sandy,
gravel, dolomite chips, oily stain,
saturated

-Same as above, not as oily as above,
saturated

-Same as above, saturated

-Same as above, saturated

S I T E
LENZ OIL RI/FS

NOTES ON:
UATER LEVELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.
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TERM - North Central, Inc.
^Environmental Resources Management

GEOLOGIC DRILL LOG
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SS-12
10:33
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LAYER
ELEU.
DEPTH

577.4
26.5

568.4
35.5

560.4
43.5

PROJECT PROJECT NUMBER

Lenz Oil RI/FS 0252

D
E

P
T

H
25-

-

30-

-

-

35-

-

-

40-

-

G
R

A
P

H
IC

S

1

I

j

1

-L-r

1

I

SHEET NO. HOLE NO.

2 OF 3 MW-05D

U.

I DESCRIPTION AND CLASSIFICATION
3

I -Same as above, l"-2" dolomite cobbles

1 -Same as above, but light gray (7N7)

1 -Same as above

j RACINE FORMATION: Yellowish gray (5 Y
8/1), Finely

crystalline, dolomite, with some intraclasts
and peloids,

occasional tones of wavy laminae, fractured
with clay,

heavy mineral and calcite infillings, some
open fractures,

slightly fossiliferous

-Clay infillings in fracture @ 36.0'-36.8'
0.01" wide.

-Same as above

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.



]ERM - North Central, Inc.
eVeVBr'̂ aW eV Environmental Resources Management

GEOLOGIC DRILL LOG
Samo.Lasx
£

-H
Q
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E
•H
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RUN 4
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^
4J

U

5.5

?. C

r

c v-
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5.5

i
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U

I
-H
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R
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D
(X

)
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Screen

A
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A
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*

U
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C
(p

p
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0.0

* E• a-H a
a-'
18
in 2

xna

• :
LAYER
ELEU.
DEPTH

554.9
49.0

549.4
54.5

PROJECT

Lenz Oil RI/FS

D
E

P
T

H
60-

55-

60-

65-

-

o UH a
J H DESCRIPTION AND

In

^~^
IT

i\

PROJECT NUMBER

0252
SHEET NO. HOLE NO.

3 OF 3 MW-05D

CLASSIFICATION

\
End of boring, 54.5'

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC. !
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1ERM - North Central, Inc.
^Environmental Resources Management

GEOLOGIC DRILL LOG
PROJECT

Lenz Oil RI/FS
PROJECT NUMBER

0252
SHEET NO.

1 OF 2

HOLE NO.

MW-06D
SITE COORDINATES

LENZ OIL RI/FS N 67; E 203
ANGLE FROM HORIZJBEARING

Vertical
BEGUM

3-18-91
COMPLETED

3-19-91
DRILLER

FOX DRILLING
DRILLING EQUIPMENT

CME-75
BORING DIA.

11.5"
TOTAL DEPTH

44.0
CORE RECOVERY (FT./X)

44.0/80
CORE BOXES SAMPLES EL

0
TOP CASING

595.95
GROUND EL.

593.4
DEPTH/EL. GROUND UATER
S 2.0/591.4
X /

DEPTH/EL. TOP OF ROCK

SAMPLE DEVICE

2"x2' Split Spoon/NX Core Barrel
CASING LEFT IN HOLE: DIA. /LENGTH LOGGED BY:

Dirk Kaiser
Sample»/R. Core

•H
all-

in
u
a. m

Contaminant
Screenj.no

LAYER
ELEU.
DEPTH

593.4

DESCRIPTION AND CLASSIFICATION

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.

SS01
10:40

1.2 2.0 2
2
3

12

0.0 0.0

Run#l 9.0 9.3 0.0

591.2
2.2

589.4
4.0"

Run#2

10-

6.0 6.7 0.0
580.1
13.3

15-

573.4

0-0.7': TOPSOIL - Black organic clay,
sandy, grass, roots, soft, moist.

0.7-2.0': At Above - Orange to yellow orange
with weathered limestone fragments

J.6-44.0': RACINE FORMATION:
Yellowish gray (5Y 8/1), Finely
crystalline, dolomite, with some
intraclaits and peloids, occasional tones

i of wavy lamina*, fractured with clay, heavy
\ mineral and calcite infilling*, some open
1 fractures, slightly fouiliferous

4.0-13.3': Run#l
4.0-4.5': Highly Fractured
6.5-10.2': Highly fractured

Water Table

Bedrock at 2.6'

Casing driven to 3.3'

Hole reamed to 4.0'
prior to coring

11.5-12.3': Mg nodules in fractures

13.3-20.0': Run#2
14.5-15.0': Heavily fractured

CONTAMINANT SCREENING NOTES

*HNu w/10.2 eV ** Split Spoon Screenin
SITE

LENZ OIL RI/FS
HOLE NO.

MW-06D



1ERM - North Central, Inc.
^Environmental Resources Management

GEOLOGIC DRILL LOG
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LAYER
ELEU.
DEPTH

20.0

564.4
29.0

554.4
39.0

549.4
44.0

PROJECT PROJECT NUMBER

Lenz Oil RI/FS 0252

D
E

P
T

H

25-

30-

-

-

35-

-

40-

-

G
R

A
P

H
IC

S

SHEET NO. HOLE NO.

2 OF 2 MW-06D

L

I DESCRIPTION AND CLASSIFICATION

'
-̂ll

T~H 1 20.0-29.0': Run#S

, 1

•^\

I

I

I3

I
1

29.0-39.0': Run#4

32.5-32.7': Highly fractured

39.0-44.0': Run#5

41.0-42.5': Highly fractured

| 43.5-43.6': Highly fractured

End of boring at 44.0'

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.



TERM - North Central, Inc.
^Environmental Resources Management

GEOLOGIC DRILL LOG
S I T E

LENZ OIL RI/FS
BEGUN C

3-28-91
OMPLETED

4-1-91
C

1

CORE RECOVERY (FT. /X)

28.8/

PROJECT PROJECT N U M B E R SHEET NO. HOLE NO.

Lenz Oil RI/FS 0252 1 OF 3 MW-07D
COORDINATES A N G L E FR

N 375; E 18 Vert
OM H O R I Z B E A R I N G

R I L L E R D R I L L I N G EQUIPMENT B O R I N G D I A . TOTAL D E P T H

~OX DRILLING CME-75 7.5" 53.8
CORE BOXES

3
SAMPLES EL . TOP CASING GROUND EL. D E P T H / E L . GROUND WATER D E P T H / E L . TOP OF ROCK

608.0 | f -°/585-° 24.0/
SAMPLE DEVICE CASING LEFT IN HOLE: D I A . /LENGTH LOGGED BY:

2"x2' Split Spoon/NX Core Barrel Dirk Kaiser
Samples/R. Core
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Q H

*in
SS-l
08:35

SS-2
08:40

SS-3
08:55

SS-4
09:05

SS-5
09:10

SS-6
09:25

SS-7
10:20

SS-8
10:40

SS-9
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ELEU.
DEPTH
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607.1
0.9

606.1
1.9

600.6
7.4

599.4
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D
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C O N T A M I N A N T S C R E E N I N G NOTES

*HNu w/10.2 eV "Split Spoon Screening

Q
R

A
P

H
IC

S

I

DESCRIPTION AND CLASSIFICATION

0-1.0': TOPSQIL - Moderate brown (5 YR
3/4), trace land, moist

1.0-2.0'. GRAVEL - Dark yellowish
•\ orange (10 YR 6/6) f

2.0-4.0': GRAVELLY CLAY - Moderate
yellowish brown, some iron stains, some
sand, dry

4.0-6.8': A« Above - soft, moist

6.8-7.4': As Above - Grading to dusky
yellow green

7.4-8.6': SAND /FILL? - Black, very fine
grained, hard, trace cinders (?)

8.6-10.0': SILTY SAND - Grayish yellow
(5 Y 8/4), some gravel, moderately sorted,
truce silt, moist

10.0-12.0': As Above - with cobbles of
dolomite

spots

14.0-24.0': As Above - Color change at
15.0' to medium light grey (N6), moist

5 I T E LENZ OIL RI/FS

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.
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HOLE N O .
MW-07D



TERM - North Central, Inc.
Environmental Resources Management
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GEOLOGIC DRILL LOG
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• 0(f> 2
0.0
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0.0

0.0

0.0

0.0

0.0

• J
~\ po

LAYER
ELEU.
DEPTH

1

584.0
24.0

580.0
28.0

576.2
31.8

573.0
35.0

569.0
39.0

PROJECT PROJECT NUMBER SHEET NO. HOLE N O .

Lenz Oil RI/FS 0252 2 OF 3 MW-07D

D
E

P
T

H

-

30-

_

-

40-

_

~

-*_

tf)
U Ld
H U

jji B DESCRIPTION AND CLASSIFICATION
i. H
K VI
0 M

'

!

1

1 23.0 Saturated at 23.0', water rising to 14.0'

1
24-53.8':RACINE FORMATION:

J Yellowish gray (5Y 8/1), Finely
l] crystalline, dolomite, with some
1 intraclasts and peloids, occasional zones
1 of wavy laminae, fractured with clay, heavy

II mineral and calcite infillings, some open
1 fractures, slightly fossiliferous

25.0-35.2': Highly fractured

1

37.7-37.9': Highly fractured

NOTES ON:
UATER LEVELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.
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TERM - North Central, Inc.
BlBBW*̂ air §V Environmental Resources Management

GEOLOGIC DRILL LOG
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PROJECT

Lenz Oil RI/FS

D
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-

50-
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65-

«u U
H LJ

? § DESCRIPTION AND

*Bo n

•J-T
i

I

1 — -
j^

1

PROJECT NUMBER

0252
SHEET NO. HOLE NO.

3 OF 3 MVV-07D

CLASSIFICATION

50.1-50.7': Highly fractured

52.8-53.8': Highly fractured

End of Boring at 53.8'

NOTES ON:
UATER LEUELS,
UATER RETURN,
CHARACTER OF
DRILLING, ETC.
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MONITORING WELL CONSTRUCTION LOGS



WELL CONSTRUCTION LOG

c
N
Z

.

1 3 . 4

\

VENTED PVC OAP

LOCKING STEEL
°POTECT!VE COVER

Bentonite Pel lets

- * 3 ' 6 3TA'>NLES3
:*EE- RISER

?5oiAMETER

-»5 QUARTZ
-'LTER SAND

STAINLESS S"£_
WELL SCREEN
0.010 SLOT (10.0')

•|316 STAINLESS
STEEL SUMP

ERM JOB O252-

a
u

- ' en? Oi l ,VE_;
TOWN/c;TY_Lernont_

ELEVATIONcno QQ
G RAD E_b l̂l?^ M SL
TOP OF CASiNG_5.QO_.rj4L

SURVEY BY Patr ick Engineering, Inc.
INSTALLATION CATE(S)__1/_LU9J
DRILLING METHQD_HSA
DRILJNG C

DRILLING F_
Mum ci pal Hater Supply

CEVEO-PMENT 'ECHMGUEi.-;. -'.C I-TE

FLUID LOSS DURING DRILLING ___ Q

WATER REMOVED DURiNG DEVELOPMENT
350

STATIC DEPTH TO WATER
FEET BELOW M.P. __ 7_.1Z_
PUMPING DURATION

YIELD ____________ gpn
REMARKS

ATE 91

PREPARED BY

NOT DRAWN TO SCALE



WELL CONSTRUCTION LOG

2 5

•VENTED PVC CAP

COCKING STEEL
PROTECTIVE COVER

GRADE

DIAMETER

NEAT CEMENT

f316 STAINLESS
3TEEL RISER

4.875 DIAMETER

3ENTQNITE SLURRY

4M2 QUART!
SAND COLLAR

QUARTZ
FILTER SAND

#316 STAINLESS STEEL
WELL SCREEN
0.010 SLOT (5.0')

#316 STAINLESS
STEEL SUMP

ERM #.. Q252, ____

COUNTY Du£ige S~ATE_JJ
ELEVATION

GRADE599.91 MSL

TOP OF CASING £02-11 MSL iM .P .1
SURVEY BY_j.atJJ£.LJlDs.Lne.fir 1 ng^-lpc..

INSTALLATION DATE(S)_J/Z/9_1
noil i 'Mr1 \Ac~T(-inn noA /KOLOTV
|_J - i \ rL.L_. jNj lO l V l C . l l I w LJ ^ jj^ _^ _^_

DRILLING CONTRACTOR c.nx nrini-ng. Inc.

DRILLING F_UID_I

DEVEOLPMENT TECHN.QL'E(S) -\D DA

Centrifugal P_unip
-B9.LUH9

F ;_UID LOSS DURING DRILLINC-J.2.25

WATER REMOVED DURING DEVELCPMEN
18.50

STATIC DEPTH '0 WATER

FEET BELOW M.P.JL.3A DA.TE._5.
PUMPING DURATiON

YIELD gpm DA"E ••'

REMARKS

HOURS

PREPARED BY Dirk Kai -^pr EJ2M

NOT DRAWN T0 SCALE



WELL CONSTRUCTION LOG

2.G

13 .0

1 9 . Q

-VENTED PVC CAP

-LOCKING STEEL
=90TECTFVE COVER

CONCRETE PAD

GRADE

\

\

Bentonite Pel le

3'6 STAINLESS

0 • 25 DIAMETER

-"iLTER SAN[

- 4 3 1 6 STAINLESS STEE
WELL SCREEN
o.oio SLOT (10.o-;

• # 3 1 6 STAINLESS
STEEL SUMP

ERM JOB # 0252

PROJF.QT I en? Oi l

COUNTY__DuPa_ge _________ S'A"J1 _______

ELEVATION
G R AD E_6PJL2_8 _____ M S L

5 TOP Cr OASING_601i.2J __________ MS_ (M.P.
5URVEV RY Patrick Engin_pp_ri ng_,_Inr:. _____

INSTAL_AT!ON DATE(S)_iy_25/i1 _____________
DRILLING METHCD_H£A ___________________

DRLL NG CONTRACTOR_L(Lx_^1l1J2ll^_Ln_C-i ____
DRIL-NG rLL'!D __ D_uPag_e_ County

DT/ED-PMET "CHNIGilE'5} -\D ;-TE.':
Centr i fugal Pump/Ba i l ing

FL.U.D LOSS DURING DRILL'NG l!i D-A.L

WATER REMOVED DURING DEVELOPMENT
205 GAL

STATIC DE=TH TO WATER
FEE"!" BELOW M.P.JL.95 DA'E_.5_. _l_//il_
PUMPING DURATION HO^FS
VIE;_D
REMARKS

PREPARED BY

. \r>
w
o

NOT DRAWN TO SCAi_£



WELL CONSTRUCTION LOG

L

-VENTED PVC CAP

LOCKING STEEL
PROTECTIVE COVER

CONCRETE PAD

GRADE

DIAMETER
NEAT CEMENT

«3 '6 STAINLESS
:TEEL RISER

4 - 8 7 5 DIAMETER

BENTONITE SLURRY

QUARTZ
SAND COLLAR

QUARTZ
'LTER SAND

#316 STAINLESS STEEL
WELL SCREEN
0.010 SLOT (5.0')

#316 STAINLESS
STEEL SUMP

ERM JOB 0252-

COUNTY __ Djj£i3£ __________ STATE_JJ

ELEVATION
GRADE_6Q(L30. ____ MSL

TOP OF CASING __ &&L&2. _______ MSL V M.P .
SURVEY 9Y Patrick Engineering, T nr . _____

INSTALLATION DATE(S) ___ 4Z24/2J

DRILLING METHO oJ^l.^-°LL
DRILLING CONTRACTOR Fny FVi 11 i ng , Inc.

DRILLING FLUiD_J2.uRaae._CJ3UJlty
Munici DaJ_l[at_e_r_Sup_p_lj/ _______

DEVEQL.PMENT "ECHNlOUE.'E) -ND ' ' '

LOSS DURING DR'L^NG ___ 1FJ30 ______

WATER REMOVED DURING DEVELOPMENT

______________________ GAL
STATIC DEPTH TO WATER

FEET BELOW M.P.JL.73 ______ DATE_JL/___9_,/-91._
PUMPING DURATION _________________ HOURS

YIELD ____________ gpm DA'E ____ / ___ / ____
REMARKS ____________________________

a
u

PREPARED BY Dirk K a i s e r , FRM.

NOT DRAWN T3 SCALE



WELL CONSTRUCTION LOG

d
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/ / / / / /
- ( n =, 3£

- ( 2 . 0 ) -
- ( 3 . 0 ) -

4 .5

19.0

-d

-VENTED PVC CAP

-LOCKING STEEL
PROTECT!VE COVER

-CONCRETE PAD

GRADE
. -.fSS S S S S S S

PELLETS

10 jiAWETER

1IAMETER

- # 5 QUARTZ
FILTER SAND

- # 3 1 6 S'AINLESS S'EEL
WELL SCREEN
0.010 SLOT ( 1C .0 1 )

• # 3 ^ 6 STAINLESS
STEEL SUMP

ERM

T O W N / C " Lernont

ELEVATION
GRADE __ 59JL.9J ____ MSL
TOP OF CASING __ 5_9_7_..9J _________ VSL

SURVEV 5Y Patrick __ Engi neeri ng , __ inc.
INSTALLATION DATE(S) ____ 4 /d /Q1

DRILLING C3NTRACTOR_fo>lj?ILl]jir19.'_llc_
DRIL^ [NG "LU'D DiiPagp r.nnnty

Centr i fugal Pump

-Bailing

DSS DURING DRiL,JNG___3_53 3 A _

WATER REMOVED DURING DEVELOPMENT
360

STATIC DEDT-i "C WATER
FEET BE_OW M.P.__5_5_4
PUMPING DURATION

DATE 5_. _£_.-^l_

REMARKS

ao

NOT DRAWN "0 SCALE



• f316 STAINLESS
S'EEL RISER

WELL CONSTRUCTION LOG

VENTED PVC CAP

LOCKING STEEL
PROTECTIVE COVER

GRADE

DIAMETER

•4.875 DIAMETER

SENTONITE SLURRY

#12 QUARTZ
SAND COLLAR

#316 STAINLESS STEEL
WELL SCREEN
0.010 SLOT (5.01)

#316 STAINLESS
STEEL SUMP

ERM JOB #_Q252

PROJECTAl^JLLl WELL HUOSJL
TOWN/CITY_l!!!!9I]I

COUNTY Dy£aae S~ATE_U
ELEVATION

GRADE 5.25. JLL MSL

TOP OF CASING JJ2LJJ.Z MSL < M . = .;
SURVEY BY_JEaJxJdLJlD.g.iiie.er 1 ng^Juc..

INSTALLATION DATE(S)_J/.?Jj:3/22.4. l̂ j.
DRILLING METHOD_HSA/Rqtpry

DRILLING CONTRACTOR Fnx n.i-j V, j ng. Inc.
DRILLING FLUID_1

DD/EOLPMEN' TEChN,QLE(S' -ND DATE{

i)aQ.trifji
_Ba_iJjrig

FLUID .OSS DURING DRILLING 3500 GAL

WATER REMOVED DURING DEVELOPMENT
3_530 GAL

STATIC DEPTH T0 WATER
FEET BELOW M.P. 5^83 DATE_5._/ 9_.'S1
PUMPING DURATION HOURS

YIELD gpm DA'E / /

REMARKS

PREPARED BY . FSM

NOT DRAWN TO SCALE
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APPENDIX C

GEOTECHNICAL TESTING RESULTS

Geotechnical soil samples were collected from the screened zones of monitoring wells MW-01S,

MW-02S, MW-04S, and MW-05S and were sent to ATEC and Associates, Inc. (Indianapolis,

Indiana) for laboratory testing. A duplicate soil sample was collected from monitoring well

MW-04S. Table 3-1 summarizes the results of the geotechnical analysis and the collection

interval. The laboratory report containing the testing results is presented in this Appendix.

ATEC and Associates, Inc. tested the soil samples for grain size, porosity, and total organic

carbon content. The grain-size distribution curves for each of the soil samples are provided in

the laboratory report. The results of the geotechnical tests indicate that the porosity of the soil

samples varies from 19.1 to 57%. These results also show that the total organic carbon content

of the soil sample ranges from 1,608 ppm to 15,000 ppm.

The geotechnical tests provided approximate values for the effective porosity of the

unconsolidated aquifer materials that were used to calcul .e the average linear ground water

velocity in the unconsolidated deposits. In addition, the total organic carbon content was utilized

to estimate the retardation factor for various adsorbing sue specific compound which provides

values for the plume velocities of different compounds.



ATEC Associates, Inc.
5150 East 65th Street
Indianapolis, Indiana 46220-4871
[307] 849-4990, FAX # [317] 849-4278

June 12, 1991

ERM North Central
102 Wilmot, Suite 300
Deerfield, IL 60015

Attention: Mr. Dave Edwards

[[DEBEDVE
* " JUN 17 1991

ERM-NORTH CENTRAL, INC.

Re: Lenz Oil
ATEC Project No. 21-02463

Gentlemen:

Enclosed are the laboratory results of the tests of the materials
shown below.

Number

5

4

Test

Grain-size Analysis

Porosity (Moisture
Content, Density, &
Specific Gravity)

TOC

Material

Soil Samples

Soil Samples

Soil Samples

We appreciate the opportunity to be of service to you on this
project. If you have any questions, please feel free to contact
our office.

Very truly yours,
ATEC Associates, Inc.

Gordon L. Pickett
Laboratory Manager

James T. Sherer, P.E.
Assistant Vice President

copies: (2) Client

A Subsidiary of American Testing and Engineering Corporation
Offices in Map! US Cities1 Since 1958
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P r o j e c t N o . : 21-02463
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ATEC Associates, Inc



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 14
•__.«_ w mm, mm, — v __ i_ — w — — — ̂  _ _ _ _ _ _ _ ̂  — mm. ̂ _ _. ̂ _ _ ̂  _ _ _ «. «. ̂  _ _• «k __ ̂  __ — _ _ —m ̂  ̂  ̂  mm- —. — mm, mm- — — — _ _~ ̂  ̂  ̂  ̂  ̂  ̂  ̂  ̂  _» _ ̂_ .̂  _. ._ »_ .

Date: 6-12-91
P act No.: 21-02463
Placet: Lenz Oil / ERM Project No. 0252JI

Sample Data

Location of Sample: LO MW 01S (3-11-91)
Sample Description:
USCS Class: Liquid limit:
AASHTO Class: Plasticity index:

Notes

Remarks: Moisture Content: 16.4% Dry Density (pcf): 116.1
Porosity: 0.314

Fig. No.:

Mechanical Analysis Data

Initial
Dry sample and tare= 243.82
Tare = 2.17
Dry sample weight = 241.65
Sample split on number 10 sieve
Split sample data:

Tiple and tare = 173.28 Tare = 123.4 Sample weight = 49.88
^mulative weight retained tare= 123.4

Tare for cumulative weight retained= 2.17
Sieve Cumul. Wt. Percent

retained finer
0.375 inches 2.17 100.0
# 4 7.76 97,7
# 8 9.21 97.1
" 10 9.63 96.9

16 123.70 96.3
$ 30 124.03 95.7
if 40 124.21 95.3
# 50 124.39 95.0
S 80 124.76 94.3
# 100 124.96 93.9
S 200 126.29 91.3

Hydrometer Analysis Data

Separation sieve is number 10
Percent -# 10 based on complete sample= 96.9
Weight of hydrometer sample: 50.03
Hygroscopic moisture correction:
Moist weight & tare = 35.00



Dry weight & tare = 34.92
Tare = 11.31
Hygroscopic moisture= 0.3 %

CaHculated biased weight= 51.45
T e of composite correction values:

-.imp, deg C: 20.0 27.0
Comp. corr: - 6.5 - 4.5

Meniscus correction only= 0
Specific gravity of solids- 2.71
Specific gravity correction factor= 0. 987
Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time,

2.
5.
15.
30.
60.

250.
1440.

min
0
0
0
0
0
0
0

deg C
24.0
24.0
24.0
24.0
24.0
25.0
24.0

reading
40.0
35.0
27.0
22.5
18.5
13.0
10.5

reading
34.6
29.6
21.6
17.1
13.1
7.9
5.1

Fractional

0
0
0
0
0
0
0

.0128

.0128

.0128

.0128

.0128

.0126

.0128

40.0
35.0
27.0
22.5
18.5
13.0
10.5

depth
9.7
10.6
11.9
12.6
13.3
14.2
14.6

mm
0.
0.
0.
0.
0.
0.
0.

0282
0186
0114
0083
0060
0030
0013

finer
66.4
56.9
41.5
32.9
25.2
15.2
9.9

Components

% + 3 in. = 0.0
% SILT =69.6

% GRAVEL =
CLAY = 21.7

D85= 0.05 D60= 0.021 D50= 0.015
D30= 0.0074 D15= 0.00294 D10= 0.00131
Cc = 1.9679 Cu = 16.0694
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 11

Date: 6-12-91
P 'ect No.: 21-02463
P^ ject: Lenz Oil / ERM Project No. 0252JI

Sample Data

Location of Sample: LO MW 02S
Sample Description:
USCS Class: Liquid limit:
AASHTO Class: Plasticity index:

Notes

Remarks: Moisture Content: 10.4% This sample was not
suitable for density, sp. grav, & porosity.

Fig. No.:

Mechanical Analysis Data

Initial
Dry sample and tare= 687.60
Tare = 106.70
Dry sample weight = 580.90
Sample split on number 10 sieve
Split sample data:

mple and tare = 157.53 Tare = 107.63 Sample weight =49.9
.imulative weight retained tare= 107.63

Tare for cumulative weight retained= 106.7
Sieve Cumul. Wt. Percent

retained finer
1.5 inches 106.70 100.0
1 inches 190.40 85.6
0.75 inches 190.40 85.6
0.5 inches 230.80 78.6
0.375 inches 248.70 75.6
# 4 292.00 68.1
# 8 328.80 61.8
# 10 338.60 60.1
if 16 110.54 56.6
# 30 114.67 51.6
# 40 116.72 49.1
# 50 118.92 46.5
# 80 122.77 41.9
# 100 124.23 40.1
if 200 128.87 34.5



Hydrometer Analysis Data

Separation sieve is number 10
P ent -# 10 based on complete sample= 60.1
Weight of hydrometer sample: 50
Hygroscopic moisture correction:
Moist weight & tare = 34.89
Dry weight & tare = 34.84
Tare = 11.80
Hygroscopic moisture= 0.2 %

Calculated biased weight= 83.04
Table of composite correction values:
Temp, deg C: 20.0 27.0
Comp. corr: - 6.5 - 4.5

Meniscus correction only= 0
Specific gravity of solids= 2.7
Specific gravity correction factor= 0.989
Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
'"ime,

2.
5.
15.
30.
60.
250.
1440.

min deg C
0
0
0
0
0
0
0

24.
24.
24.
24.
25.
25.
22.

0
0
5
5
0
5
0

reading reading
25.5
21.5
18.0
16.0
13.5
11.5
10.5

20.1 0.0128
16.1 0.0128
12.8 0.0127
10.8 0.0127
8.4 0.0127
6.6 0.0126
4.6 0.0131

25.5
21.5
18.0
16.0
13.5
11.5
10.5

depth
12.1
12.8
13.3
13.7
14.1
14.4
14.6

mm
0.
0.
0.
0.
0.
0.
0.

0316
0205
0120
0086
0061
0030
0013

finer
24
19
15
12
10
7
5

.0

.2

.2

.8

.0

.8

.4

Fractional Components

% -l- 3 in. = 0.0
% SILT = 25.6

% GRAVEL = 31.9
CLAY = 8.9

% SAND = 33.6

D85= 24.77 D60= 1.968 D50= 0.467
D30= 0.0494 D15= 0.01159 D10= 0.00608
Cc = 0.2042 Cu = 323.5937
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 13

Date: 6-12-91
P ect No.: 21-02463

Lenz Oil / ERM Project No. 0252JI

Sample Data

Location of Sample: LO MW 04S
Sample Description:
USCS Class: Liquid limit:
AASHTO Class: Plasticity index:

Notes

Remarks: Moisture Content: 51.1% Dry Density (pcf): 68.7
Porosity: 0.570

Fig. No.:

Mechanical Analysis Data

Initial
Dry sample and tare= 714.90
Tare = 110.40
Dry sample weight = 604.50
Sample split on number 10 sieve
Split sample data:

mple and tare = 172.57 Tare = 122.97 Sample weight =49.6
-amulative weight retained tare= 122.97

Tare for cumulative weight retained= 110.4
Sieve Cumul. Wt. Percent

retained finer
1.5 inches 110.40 100.0
1 inches 271.30 73.4
0.75 inches 305.30 67.8

5 inches 359.80 58.7
.375 inches 390.60 53.6

if 4 463.80 41.5
# 8 513.60 33.3
t 10 523.00 31.7
# 16 129.02 27.9
if 30 135.10 24.0
if 40 137.39 22.5
f? 50 139.46 21.2
rf 80 141.97 19.6
?i 100 142.88 19.0
if 200 146.36 16.8



Hydrometer Analysis Data

Separation sieve is number 10
P ent -if 10 based on complete sample= 31.7
'kVfe^ght of hydrometer sample: 50
Hygroscopic moisture correction:
Moist weight & tare = 29.53
Dry weight & tare = 29.38
Tare = 11.49
Hygroscopic moisture= 0.8 %

Calculated biased weight= 156.19
Table of composite correction values:
Temp, deg C: 20.0 27.0
Comp. corr: -6.5 -4.5

Meniscus correction only= 0
Specific gravity of solids= 2.57
Specific gravity correction factor= 1.019
Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time

2
5

15
30
60

250
1440

, min deg C
.0
.0
.0
. 0
.0
. 0
.0

24.0
24.0
24.0
24. 0
24.0
25.0
24.0

reading reading
24
21
19
17
15
11
10

.0

.0

.0

.0

.0

.5

.0

18.6 0.0133
15.6 0.0133
13.6 0.0133
11.6 0.0133
9.6 0.0133
6.4 0.0132
4.6 0.0133

24.0
21.0
19.0
17.0
15.0
11.5
10.0

depth
12.4
12.9
13.2
13.5
13.8
14.4
14.7

mm
0.
0.
0.
0.
0.
0.
0.

0332
0214
0125
0090
0064
0032
0013

finer
12
10
8
7
6
4
3

.2

.2

.9

. 6

.3

.2

.0

Fractional Components

+ 3 in. = 0.0
SILT = 11.3

% GRAVEL =58.5
CLAY = 5.4

% SAND = 24.8

D85= 31.26 D60= 13.335 D50= 7.674
D30= 1.5849 D15= 0.05188 D10= 0.01905
Cc = 9.8855 Cu - 699.8420



GRAIN SIZE DISTRIBUTION TEST REPORT
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ATEC Associates, Inc.
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 12

Date: 6-12-91
F ect No.: 21-02463

Lenz Oil / ERM Project No. 0252JI

Sample Data

Location of Sample: LO MW 04S-D
Sample Description:
USCS Class: Liquid limit:
AASHTO Class: Plasticity index:

Notes

Remarks: Moisture Content: 42.5% Dry Density (pcf): 72.5
Porosity: 0.537

Fig. No.:

Mechanical Analysis Data

Initial
Dry sample and tare= 238.97
Tare = 2.07
Dry sample weight = 236.90
Sample split on number 10 sieve
Split sample data:

mple and tare = 172.7 Tare = 123.02 Sample weight = 49.68
amulative weight retained tare= 123.02

Tare for cumulative weight retained= 2.07
Sieve Cumul. Wt. Percent

retained finer
0.5 inches 2.07 100.0
0.375 inches 5.80 98.4
if 4 12.10 95.8
if 8 16.38 94.0
li 10 17.37 93.5
# 16 123.55 92.5
if 30 124.25 91.2
if 40 124.53 90.7
if 50 124.89 90.0
*f 80 125.46 88.9
i? 100 125.72 88.5
if 200 12.7.14 85.8



Hydrometer Analysis Data

Separation sieve is number 10
P ent -# 10 based on complete sample= 93.5
Weight of hydrometer sample: 50.03
Hygroscopic moisture correction:
Moist weight & tare = 31.24
Dry weight & tare = 31.11
Tare = 11.64
Hygroscopic moisture= 0.7 %

Calculated biased weight= 53.13
Table of composite correction values:
Temp, deg C: 20.0 27.0
Comp. corr: - 6.5 - 4.5

Meniscus correction only= 0
Specific gravity of solids= 2.51
Specific gravity correction factor= 1.035
Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
•^ime, min deg C

2.0
5.0
15.0
30.0
60.0
250.0
1440.0

24.0
24.0
24.0
24.0
24.0
25.0
24.0

reading reading
40.5
35.0
28.0
24.0
20.0 '
14.5
12.0

35.
29.
22.
18.
14.
9.
6.

1
6
6
6
6
4
6

Fractional

% + 3 in.
% SILT =

D85= 0.
D30= 0.

= 0.0
61.8 %

07 D60=
0068 D15=

% GRAVEL =
CLAY =

0. 021

24. 0

D50 =

4.2 %

0.015

0.0136
0.0136
0.0136
0.0136
0.0136
0.0134
0.0136

40.5
35.0
28.0
24.0
20.0
14.5
12.0

depth
9.7
10.6
11.7
12.4
13.0
13.9
14.3

mm
0
0
0
0
0
0
0

.0299

.0198

.0120

.0087

.0063

.0032

.0014

finer
68
57
44
36
28
18
12

.5

.7

. 1

. 3

.5

.4

.9

Components

SAND = 10.0

0. 00199



GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 15

Date: 6-12-91
F 'ect No.: 21-02463
P. ject: Lenz Oil / ERM Project No. 0252JI

Sample Data

Location of Sample: LO MW 053 (3-5-91)
Sample Description:
USCS Class: Liquid limit:
AASHTO Class: Plasticity index:

Notes

Remarks: Moisture Content: 8.4% Dry Density (pcf): 139.0
Porosity: 0.191

Fig. No.:

Mechanical Analysis Data

Initial
Dry sample and tare= 808.30
Tare = 105.50
Dry sample weight = 702.80
Sample split on number 10 sieve
Split sample data:

^mple and tare = 157.47 Tare = 107.84 Sample weight = 49.63
amulative weight retained tare= 107.84

Tare for cumulative weight retained= 105.5
Sieve Cumul. Wt. Percent

retained finer
1.5 inches 105.50 100.0
1 inches 229.20 82.4
0.75 inches 299.80 72.4
''.5 inches 377.90 61.2
.375 inches 408.90 56.8

if 4 508.70 42.6
if 8 560.40 35.3
i* 10 571.90 33.6
if 16 113.81 29.6
if 30 119.07 26.0
if 40 120.75 24.9
if 50 122.15 23.9
if 80 123.81 22.8
IT 100 124.61 22.3
I? 200 128.97 19.3



Hydrometer Analysis Data

Separation sieve is number 10
P ent -if 10 based on complete sample= 33.6
Wt_jht of hydrometer sample: 50.03
Hygroscopic moisture correction:
Moist weight & tare = 35.37
Dry weight & tare = 35.18
Tare = 11.75
Hygroscopic moisture= 0.8 %

Calculated biased weight= 147.54
Table of composite correction values:
Temp, deg C: 20.0 27.0
Comp. corr: - 6.5 - 4.5

Meniscus correction only= 0
Specific gravity of solids= 2.76
Specific gravity correction factor= 0.976
Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time,

2.
5.

15.
30.
60.

250.
1440.

min deg C
0
0
0
0
0
0
0

24.0
24.0
24.0
24.0
24. 0
25.0
24 .0

reading reading
24.
22.
18.
16.
14.
11.
9.

5
0
0
0
0
0
0

19.1 0.0126
16.6 0.0126
12.6 0.0126
10.6 0.0126
8.6 0.0126
5.9 0.0125
3.6 0.0126

24.5
22.0
18.0
16.0
14.0
11.0
9.0

depth
12.3
12.7
13.3
13 .7
14.0
14.5
14.8

mm
0.
0.
0.
0.
0.
0.
0.

0312
0201
0119
0085
0061
0030
0013

finer
12
11
8
7
5
3
2

.7

.0

.4

. 0

.7

.9

.4

Fractional Components

% + 3 in. = 0.0
% SILT =14.2

% GRAVEL =57.4
% CLAY = 5.1

% SAND =23.3

D85= 27.10 D60= 11.695 D50= 6.730
D30= 1.2531 D15= 0.04345 D10= 0.01578
Cc = 8.5114 Cu = 741.3102



REPORT OF TEST RESULTS

ATEC Project Number 21-02463

Date: April 8, 1991

Client: ERM North Central
102 Wilmot
Suite 300
Deerfield, IL 60015

Sample Identification:

Sample Matrix:
Date Received:
Date Analyzed:
Analyst:
Verified By:
ATEC Lab Number:

Total Organic Carbon Analysis
SW 846 Method 9060

Soil
March 14, 1991
March 21, 1991
KAW
DSS
9103184

Sample I.D.

LOMWO1S

TOC

15,000 ppm

Detection
Limit

100 ppm

Respectfully submitted,
ATEC Associates, Inc.

Environmental/Analytical Testing Division



Date: May 28, 1991

Client ERM North Central
102 Wilmot Road, Suite 300
Deerfield, IL 60015

Client Project Number:
Sample Matrix:
Date Sample Received:
Date Sample Analyzed:
Analytical Equipment:

21-02463
Soil
April 26, 1991
April 26, 1991
Dohrmann DC-80

ATEC Lab No. 9104283

TOTAL ORGANIC CARBON
ANALYTICAL RESULTS

Sample I.D.

MW02S

Concentration
(mg/L or mq/kq)

1608

Detection Limit
(mg/L or mg/kq)

100

Analytical Method: SW 846 Method 9060

Analyst: K. Kline
Verified: R. Gehlbach
Date Verified: May 24, 1991

Respectfully submitted,

Environmental/Analytical Testing Division



REPORT OF TEST RESULTS

ATEC Project Number 21-02463

Date: April 11, 1991

Client: ERM North Central
102 Wilmot Road, Suite 300
Deerfield, IL 60015

Sample Identification: Lenz Oil
Total Organic Carbon Analysis
SW 846 Method 9060

Sample Matrix:
Date Received:
Date Analyzed:
Analyst:
Verified By:
ATEC Lab Number:

Soil
March 19, 1991
April 9, 1991
LLS
DSS
9103228

Sample I.D.

LOMW04S
LOMW04S-D

TOC

14,000 ppm
15,000 ppm

Detection
Limit

100 ppm
100 ppm

Respectfully submitted,
ATEC Associates, Inc.

Environmental/Analytical Testing Division



REPORT OF TEST RESULTS

ATEC Project Number 21-02463

Date: April 1, 1991

Client: ERM-North Central
102 Wilmont Road
Suite 300
Deerfield, IL 60015

Sample Identification: Total Organic Carbon Analysis
SW 846 Method 9060

Sample Matrix:
Date Received:
Date Analyzed:
Analyst:
Verified By:
ATEC Lab Number:

Soil
March 11, 1991
March 21, 1991
KAW
DSS
9103138

Sample I.D.

LOMW05S

TOC

21,000 ppm

Detection
Limit

100 ppm

Respectfully submitted,
ATEC Associates, Inc.

Environmental/Analytical Testing Division
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DELIVERY AND SPECIAL HANDLING

• (Check femcet mound)

Sundtrd Onrrugni
Sorvic*.

next Dec'̂ rsd Valu-vCharge ;

.. ..-_?w. —1 lj
5 \

TNrfJ Party ' Qj Chfj To De( Q ChQ To Ho-t)
lx*r«9M momrcfj '.Dusness gftetnoonfl

JfB« IfTTfr? • 56 j _ I F(DK IfTTfB •

| 1 fEsex ««r • 52 pi

3 | | fEDOt WJf 53 Q WDK SOJf ' •

4 Q wot niK 54 LJ fHwr met
Dale/Time Received FeoE* Employee Numbet

70 LJ

... i — i tcoNOtrr i — i o
• •** I ! fltSr VrT W L i HF^



AIRBILL
PACKAGE

TRACKING NUMBER

i-rom (Your Name) Please Print ! Your Phone t+jnoer (Very Important) ijjo (flectpienl's Namei Please Pnnt _

Department/Ftoof No

Exact Street Address /WiCmafMverup.o

Depanmcjnt/Fkxx No

H P * Nr.K'ih CiiN

YOUR.INTERNAL BILLING REFERENCE INFORMATION. IFtstitdanOes tal tppear annaa.)

Bil naopcnl 9 FsOEx Acd No. ] W 3R) Pvty FMC> Aocf Uo

DELIVERY AND SPECIAL HANDLING
' (Chfdi services required)

Federal Express Us*?

Base Cnarges
(Check only one fxal

' Stanoera Ortmlgnr
Service Service

next IDelrvery oy next

f~l HMDFORPKX-Uf""**"!
Thrt Party • Q C*g To De» Q Orj To Hod

6 | j g8£» IfTTfS ' 56 [ 1 «C£X IfTTffl •

~
2 1 j ffooDMit' 52 [~] FfDBtPtf'

3 |~~] fa/gfaor 53 f~1 ff oar aox

KOfXTUH 54 FfDBTUK

V.

6 f~| WrYCf

Dale/Time Ftecerved FedEx Employee Number

tTcooorrry OsWHiflot̂  Heavywwgftf SarvK«
SepVca ft':

Kmnff SUrOara Jtn:
I0e«vwyoys«corkf5' |

a . liar fan Large or enr
Oara Jtn: I pK**oeorarl50tx.l

' 1 G Beguiai Skv J 3 O L*op Box

'
t rCr-Oil 300

'Oectararj Vau Unit S .00.
Cai to Outwry KMX«

Reopeni's Pfxr« NurnCwt (VeryFrom (Your Name) Please Pnnl

Departmenl/Fkxx No Department/F'oor No

Exact Stteet Mdtess (WidmtrMrv* 10 c 0. SMS or PO

t C 0 1 T

IF HOLD FOR PICK-UP. Pnnt FEDEX Addvs Hen :
^Street
^Address : - . . • • • > • • - • -

rT3(/fl INTERNAL BILLING REFERENCE INFORMATION (First 24 characters w* appear on nuace.;

DELIVERY AND SPECIAL HANDLING
(Check services requrced)

swwces
(Chech onry one DOJ« )

H«un ShKjrwrt

Q TlwaPaitv

Priority Overnight _ Standard Ovrjrrwg/jf
-

[~] HOLD FOR PICK-UP !'««»» H

Dfi(VW«W«Mi'>*i3«o.i | |

OAHCtMUS GOODS il

| |

Q
j—I SATURDAY PICK-UP
LJ iiJHcr*w

4 | | FfOO TVSf 54 []j fFO£» Ji/Bf

I 1 . IDSService
*o«c» any

SlanrMrtf x*; .:wc*»pe ow* '50 fis j
«?corW ^ ,

HUVYWCIGHT •
O RegiH' aop f 3>^&oo Box

I r«





APPENDIX D

HYDRAULIC CONDUCTIVITY TESTING RESULTS

Hydraulic conductivity values of the aquifer materials beneath the Lenz Oil site were determined

by conducting rising and falling head hydraulic conductivity tests, as described in Section 2.2.3

of this Technical Memorandum. Conventional rising head slug testing was performed in all

wells in which the well screens intersected the water table or for those wells in which the water

table was within 4 feet of the screen top (e.g., MW-01S, MW-02S, MW-03S, MW-04S,

G101M, G101D, G101L, G102L, MW-05S, MW-06S and MW-07S). Pressure testing was

conducted in the monitoring wells in which the well screen was submerged at least 4 feet below

the water level (e.g. MW-01D, MW-02D, MW-03D, MW-04D, MW-05D, MW-06D, MW-

07D, G102D, G104D, and G106DR). Monitoring wells MW-03S, MW-05D, and MW-06D

were retested to examine the precision of calculated permeability values; G104L was not tested

because it could not be pressurized; and G106S was not tested because of the presence of free

product in the well.

The hydraulic conductivity values calculated from this testing are summarized in Table D-l.

Supporting documentation included in this appendix includes: (1) spreadsheets showing the raw

test data, the slug test parameters, and the analytical procedure, and (2) graphs indicating the

recovery rate of each well. The method and assumptions of the analysis procedure are

summarized below.

The Bouwer and Rice (1976) method was used to analyze the hydraulic conductivity test data

because of its applicability to both fully and partially penetrating wells. The main assumptions

of this method are: (1) steady radial flow based on the Thiem equation (i.e., storage effects are

negligible), (2) a homogeneous and isotropic zone of influence, and (3) a clean well screen.

The wells screened in the unconsolidated deposits satisfy these assumption reasonably well.

Some heterogeneity is present in the screened interval of some of the wells because of interbeded



sand, silt, and clay. The computed hydraulic conductivity values for these heterogeneous

screened intervals are, therefore, a weighted average of each of the contributing water bearing

units. In other words, the hydraulic conductivity values are an average for the aquifer materials

in the screened interval and not of any single sand or clay bed.

The calculated hydraulic conductivity values for the wells screened in the dolomite bedrock only

partially satisfy the assumptions of the Bouwer and Rice (1976) method. Some wells are

screened in highly fractured zones, which can be considered an equivalent porous medium.

Other wells are screened in zones where there are few or single fractures which contradicts the

assumption of flow through a porous medium. Since the extent to which a fractured zone can

be considered an equivalent porous medium is difficult to infer, the calculated hydraulic

conductivity values for the Silurian dolomite are relatively inaccurate and should not be

compared with the more accurate values for the unconsolidated deposits. These tests are still

useful in assessing the relative differences in hydraulic conductivity for each of the screened

intervals in the dolomite.

The procedure for analyzing the slug test and pressure test data is summarized in the hydraulic

conductivity test spreadsheets. The raw data consist of rising head test data vs. time. The net

decrease in induced head vs. time is obtained by subtracting the final head value at the end of

each test from each rising head test value. Data points for determining the line of best fit are

subjectively chosen. To standardize this subjective choice of data points, ERM-North Central

considered the first data point in each series of test data that showed a steady decrease in induced

head as the beginning of the test (Pandit and Miner, 1986). The last data point for the least

squares linear fit was generally taken at the point when 80% of the initial induced head had

dissipated. This standardization minimizes the subjectivity of the analysis procedure. The close

agreement of test values and retest values indicates good precision in the testing procedure and

consistency in the analysis.

Since most of the monitoring wells were similarly constructed, the radius of the developed zone

was assumed to be 0.25 feet, which was based on the monitoring well construction diagrams.



Because of differences in well construction, monitoring wells G101M, MW-01S, MW-01D, and

MW-03S had slightly different values for the radius of the developed zone. The effective length

of inflow was calculated as the sum of the thicknesses of all contributing water bearing units in

the screened zone. The saturated thickness and the effective length and flow were determined

for each well from the soil boring logs.

As shown in Table D-l, hydraulic conductivity values in the unconsolidated deposits range from

52.1 to 1200.3 gal/day/ft2, with a geometric mean of 341 gal/day/ft2. For the monitoring wells

screened in the fractured dolomite, the hydraulic conductivity values ranged from 12.1 to 239.7

gal/day/ft2, with a geometric mean of 85.1 gal/day/ft2. The lower hydraulic conductivity values

of the dolomite may be due to the inability of slug and pressure testing to influence a wide

enough zone of interconnected fractures. Single hole packer testing at Argonne National

Laboratory in 10 ft. vertical intervals by Nicholas and Shapiro (1986) yielded hydraulic

conductivity values for the joint sets in the range 1292-6462 gal/day/ft2. Interpretation of pump

test data by Nicholas and Healy (1988) at Argonne National Laboratory showed that hydraulic

conductivity values range from 250-400 gal/day/ft2 in the Silurian dolomite assuming a saturated

thickness of 175'. These tests suggest that the values determined by slug and air pressure testing

are lower than the actual bedrock hydraulic conductivity. The calculated permeability value for

monitoring well G102D is unreliable because of the slow decay of head at the beginning of the

test. This violates the assumption of an instantaneous change in head at the beginning of the

test.

The close agreement of permeability test values and retested values indicates good precision in

permeability calculations, which demonstrates that the testing procedure is reliable and

reproducible. Furthermore, this good precision also shows that the subjective choice of data

points in the linear fit had a limited effect on the calculated values. The calculated radius of

influence in the Bouwer and Rice method depends only on the well geometry; Since its value

also depends on drawdown and the permeability of the surrounding materials, its calculated value

in the spreadsheet is only approximate.



TA0L6 D-1

HYDRAULIC CONDUCTIVITY TESTS SUMMARY

HYDRAULIC CONDUCTIVITY
WELL TEST gal/day-f t**2 cat/sec

Wet It screened in unconsolidated depot it»

G101L
G106S
NU01S
NM02S
MU04S
NU05S
NU07S
NU07S
NU07S

Slug
ND
Slug
Slug
Slug
Slug
Slug

2' Air pressure drawdown
5' Air pressure drawdown

370.1
NC

1200.3
481.6
487
S2.1
314.8
298.8
261.2

Geoaetric average: 341.2093

1.756-02
ND (3)

5.66E-02
2.27E-02
2.30E-02
2.46E-03
1.48E-02
1.41E-02
1.23E-02

1.61E-02

Well* screened in dolomite bedrock

G101N
G102L
G104L
NU03S
HW03S
NU06S
G101D
G102D
G104D
G1060R
NU01D
NU02D
NU03D
MU04D
NUOSO
NUOSO
NU060
MU060
NU07D

Slug
Slug
ND
Slug

Slug (retest)
Slug
Slug

Pressure
Pressure
Pressure
Pressure
Pressure
Pressure
Pressure
Pressure

Pressure (retest)
Pressure

Pressure (retest)
Pressure

213.6
16.9
NO

135.8
126.8
239.7
169.3
12.4
13.2
31.9
51.4
111.7
117

115.6
151.4
154.4
164.2
161.20
66.7

1.01E-02
7.97E-04

ND (2)
6.41E-03
5.98E-03
1.13E-02
7.99E-03
5.8SE-04 (1)
6.23E-04
1.50E-03
2.42E-03
5.27E-03
5.52E-03
5.45E-03
7.14E-03
7.28E-03
7.75E-03
7.60E-03
3.156-03

Geometric average: 85.08901 4.016-03

(1): Assumption of sudden change of water level. Value not used
in geometric average.

(2): Value not determined because well could not be pressurized

(3): Value not determined due to presence of free product



lENSE OIL

G101L RISING HEAD SLUG TEST DATA (5-24-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER

AND RICE (1976) METHOD.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:

1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA

2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES

3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT

4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS

5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t»0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:

Constant 0.316088
Std Err of Y Est 0.01279
R Squared 0.999489
No. of Observations 12
Degrees of Freedom 10

X Coefficient(s)
Std Err of Coef.

-0.21988
0.001572

Regression line equation:

Ln Y * -0.21988 t+0.318088

Ln Y intercept: 0.318088

SLUG TEST PARAMETERS

Length of slug (Ls)=
Slug diameter (Ds)=

Initial theoret. induced heed Oo)=
Actual initial induced head (Ho)=

Radius of developed zone (rw)=
Radius of well casing (rc)=

Effective length of inflow (L)«
Saturated thickness of aquifer (D)=

L/rw
A*

Constants based on L/ru: B=
C=

Distance between top of aquifer
and screen bottom (H)=

D > H Ln (R/rw)=
D = H Ln (R/rn)=
Ln((D-H)/rw)=

3
0.14

1.374497
1.4

0.25
0.0833

2
175

8
1.7898
0.2457
1.0907

ft.
ft.
ft.
ft.
ft.
ft.
ft.
ft.

Note:

where:
D > H
D = H

17.8
1.501764
2.536649

6

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=t1.1/Ln(H/rw)+(A+BLnC(D-H)/rH])/L/r«]**-1
Ln(R/rw)=[1.1/Ln(H/rw)+C/(L/rn)]**-1

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordered pair on regression
line (t.Yt):

Note: Choose Yt and t

Yo = 1.374497 ft.
Yt * 0.88466 ft.
t = 2.004 sec.

RADIUS OF INFLUENCE

R= 1.122401 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.01746 cm/sec
K= 370.1425 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA

Transducer
Time Head Translated Induced head Translated Data used in
(•in.) (ft.) Time (min.) Value Y (ft) Time (sec.) linear fit Ln (Y)

0
0
0
0
0

0
0

0

0
0

0
0

0
0

)
0

0
0

0
0
0

0
.0033
.0066
.0099
.0133
.0166
0.02
.0233
.0266
0.03
.0333
0.05
.0666
.0833
0.1

.1166

.1333
0.15
.1666
.1833
0.2

.2166

.2333
0.25
.2666
.2833
0.3

.3166

.3333

.4167

•2.44
-1.16
-1.45
-1.47
-1.45
-1.4
-1.33
-1.26
-1.2

-1.15
-1.1
-0.87
•0.7
-0.57
•0.45
-0.37
-0.3
-0.24
-0.19
-0.16
-0.13
-0.11
-0.09
-0.07
-0.06
-0.05
-0.04
•0.04
-0.03
-0.01

-0
-0
.0166
.0133
-0.01

-0.0067
-0

0
0

0
0
0

0
0

0
0

0
0

0

.0033
0

.0034

.0067
0.01
.0134
.0167
.0334
0.05
.0667
.0834
0.1

.1167

.1334
0.15
.1667
.1834
0.2

.2167
0.2334

0
0

0
0

0.25
.2667
.2834
0.3

.3167

.4001

2.44
1.16
1.45
1.47
1.45
1.4
1.33
1.26
1.2
1.15
1.1
0.87
0.7
0.57
0.45
0.37
0.3
0.24
0.19
0.16
0.13
0.11
0.09
0.07
0.06
0.05
0.04
0.04
0.03
0.01

-0.996
-0.798
-0.6
-0.402
•0.198
0 *
0.204 *
0.402 *
0.6 *
0.804 *
1.002 *
2.004 •
3 *
4.002 *
5.004 *
6 *
7.002 *
8.004
9
10.002
11.004
12
13.002
14.004
15
16.002
17.004
18
19.002
24.006

0.
0.
0.
0.

891998
14842
371564
385262

0.371564
0.
0.
0.
0.
0.
0.
-0
-0
-0
-0
-0
-1
-1
•1
•1
-2

336472
285179
231112
182322
139762
09531
.13926
.35667
.56212
.79851
.99425
.20397
.42712
.66073
.83258
.04022

-2.20727
-2.40795
-2.65926
•2
-2
-3
-3

.81341

.99573

.21888

.21888
-3.50656
-4.60517

Ln (Yt)
(theor.)

0.537089
0.493552
0.450016
0.40648
0.361624
0.318088
0.273232
0.229696
0.18616
0.141304
0.097768
-0.12255
•0.34155
•0.56187
-0.78219
-1.00119
•1.22151
•1.44183
-1.66083
-1.88115
•2.10147
-2.32048
-2.5408
-2.76112
-2.98012
-3.20044
-3.42076
-3.63976
-3.86008
-4.96036

1

Yt

.711018

.638125

.568337

.501523

.435659

.374497

.314205

.258217
1.204615
1
1
.151775
.102707
0.88466
0.710666
0.57014
0.457402

0
0

0
0
0
0
0
0
0
0
0
0

0.36744
.294784
.236494
0.18998
.152414
.122276
.098227
.078804
.063221
.050787
.040744
.032688
.026259
.021066
0.00701



LENSE OIL

G101M RISING HEAD SLUG TEST DATA (5-24-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER

AND RICE (1976) METHOD.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:

1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA

2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES

3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT

4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS

5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t«0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:

Constant 0.329873
Std Err of Y Est 0.010055
R Squared 0.999591
No. of Observations 12
Degrees of Freedom 10

X Coefficient(s) -0.26962

Std Err of Coef. 0.001724

Regression line equation:

Ln Y * -0.26962 t+0.329873

Ln Y intercept: 0.329873

SLUG TEST PARAMET£RS

Length of slug (Ls)1

Slug diameter (Ds)=

Initial theoret. induced head (Yo)*
Actual initial induced head (Ho)=

Radius of developed zone (rw)=

Radius of well casing (rc)=
Effective length of inflow (L)»

Saturated thickness of aquifer (D)=
L/rw=

A«

Constants based on L/ru: 8=

C*

Distance between top of aquifer
and screen bottom (H)=

D > H Ln (R/ru)=
D = H Ln (R/rw)=

Note: Ln((D-H)/rw)=

3
0.14

1 .390791
1.38
0.33

0.0833
5

175
15,. 15152

2.0044
0.2904
1.4847

ft.
ft.
ft.
ft.
ft.
ft.
ft.
ft.

10.4
1.766516
2.399304

6

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

where:

D > H Ln(R/rw)=[1.1/Ln(H/rw)+(A+BLnt(D-H)/rw])/L/rw]'
D = H Ln(R/rw)=[1.1/Ln(H/rw)+C/(L/rw)]**-1

'-1

Initial theoret. induced head (Yo):
Induce need (Yt) at time t:
Ordered pair on regression
line (t.Yt):

Note: Choose Yt and t

Yo = 1.390791 ft.
Yt = 0.726997 ft.
t * 2.406 sec.

RADIUS OF INFLUENCE

R= 1.930643 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.010073 cm/sec
K= 213.5554 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA

Transducer
Time Head Translated Induced head Translated Data used in
(min.) (ft.) Time (min.) Value Y (ft) Time (sec.) linear fit Ln (Y)

0
0
0
0
0

0
0

0

0
0

0
0

0
0

J
0

0
0

0
0
0

0
.0033
.0066
.0099
.0133
.0166
0.02
.0233
.0266
0.03
.0333
0.05
.0666
.0833
0.1

.1166

.1333
0.15
.1666
.1833
0.2

.2166

.2333
0.25
.2666
.2833
0.3

.31<*4

.33̂ 3

.4167

•1.
-0.
-1.
-1.
-1.
-1.
-1.
-1.
-1.

-0.
-0.
•0.
•0.
-0.
-0.
-0.
-0.
-0.
-0
-0.
-0.
-0.
-0.
•0.
-0.
-0.
-0.
•0.
-0.

86
65
58
38
33
26
19
12
06
-1
95
72
55
42
33
24
19
15
12
.1
08
06
05
04
04
03
03
02
02
01

-0.0099
-0.0066
•0.0033

0
0.0034
0.0067
0.0101
0.0134
0.0167
0.0201
0.0234
0.0401
0.0567
0.0734
0.0901
0.1067
0.1234
0.1401
0.1567
0.1734
0.1901
0.2067
0.2234
0.2401
0.2567
0.2734
0.2901
0.3067
0.3234
0.4068

1.
0.
1.
.

.

.

.

.

m

0.
0.
0.
0.
0.
0.
0.
0.
0.
0
0.

86
65
58
38
33
26
19
12
06
1
95
72
55
42
33
24
19
15
12
.1
08

0.06
0.
0.
0.
0.
0.
0.
0.
0.

05
04
04
03
03
02
02
01

-0.594
-0.396
-0.198
0 *
0.204 *
0.402 *
0.606 *
0.804 *
1.002 *
1.206 *
1.404 *
2.406 *
3.402 *
4.404 *
5.406 *
6.402
7.404
8.406
9.402
10.404
11.406
12.402
13.404
14.406
15.402
16.404
17.406
18.402
19.404
24.408

0.620576
-0.43078
0.
0.
0.
0.
0.
0.
0.
0
-0
-0
-0
-0
-1
-1
-1
-1
-2
-2
-2
-2
-2
-3
-3
•3
•3
•3
-3
-4

457425
322083
285179
231112
173953
113329
058269

.05129

.3285

.59784

.8675

.10866

.42712

.66073

.89712

.12026

.30259

.52573

.81341

.99573

.21888

.21888

.50656

.50656

.91202

.91202

.60517

Ln (Yt)
(theor.)

0.490027
0.436642
0.383258
0.329873
0.27487
0.221486
0.166483
0.113098
0.059714
0.004711
-0.04867
•0.31883
-0.58737
-0.85753
-1.12769
-1.39623
•1.66639
-1.93655
-2.20509
-2.47525
-2.74541
-3.01395
-3.28411
-3.55427
-3.82282
-4.09297
-4.36313
-4.63168
-4.90183
•6.25101

Yt

1.632361
1.547503
1.467056
1.390791
1.31636
1.247929
1.181144
1.119742
1.061533
1.004722
0.952492
0.726997
0.555785
0.424207
0.323779
0.247527
0.188927
0.1442
0.11024
0.084142
0.064222
0.049097
0.037474
0.028602
0.021866
0.01669
0.012738
0.009738
0.007433
0.001928



LENSE OIL

G101D RISING HEAD SLUG TEST DATA (5-24-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER
AND RICE (1976) METHOD.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:
1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA
2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES
3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT

4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS

5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t*0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:
Constant 0.488574
Std Err of Y Est 0.01353
R Squared 0.999389
No. of Observations 21
Degrees of Freedom 19

X Coefficient(s) -0.09817
Std Err of Coef. 0.000557

Length of slug (Ls)=
Slug diameter (Ds)=

Initial theoret. induced head (Yo)=
Actual initial induced head (Ho)*

Radius of developed zone (rw)=
Radius of well casing (rc)=

Effective length of inflow (L)=
Saturated thickness of aquifer (D)*

L/rw=<
A*

Constants based on L/rw: B=

C-
Oistance between top of aquifer
and screen bottom <H)= 23.6 ft.

D > H Ln (R/rw)- 1.538724
D = H Ln (R/rw)= 2.643919
Ln((D-H)/rw)» 6Note:

where:
D > H
D = H

Regression line equation:

Ln Y = -0.09817 t+0.488574

Ln Y intercept: 0.488574

3
0.14

1.629991
1.65
0.25

0.0833
2

175
8

1.7898
0.2457
1.0907

ft.
ft.
ft.
ft.

ft.

ft.
ft.
ft.

SLUG TEST PARAMETERS

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=[1.1/Ln(H/rw)+(A+BLn[(D-H)/rw])/L/rw]**-1
Ln(R/rw)=C1.1/Ln(H/rw)+C/(L/rw)]**-1

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordered pair on regression
line (t,Yt):

Note:

Yo «
Yt =

t -

Choose Yt and t

1.629991 ft.
1.338881 ft.

2.004 sec.

RADIUS OF INFLUENCE

R= 1.164661 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

<- 0.007987 cm/sec
K= 169.3312 gal/day-ft**2

K=rc**2*Ln(R/ru)*Ln(Yo/Yt))/2Lt



RAW DATA

Transducer
Time Head Translated Induced head Translated Data used in
(min.) (ft.) Time (min.) Value Y (ft) Time (sec.) linear fit Ln (Y)

0
0.0033
0
0
0
0

0
0

0

0
0

0

.0066

.0099

.0133

.0166
0.02
.0233
.0266
0.03
.0333
0.05
.0666
.0833
0.1

.1166
0.1333

0
0

0
0

0
0

0
0
0

0
0

0

0.15
.1666
.1833
0.2

.2166

.2333
0.25
.2666
.2833
0.3

.3166

.3333

.4167
0.5

.5833

.6667
0.75
.8333

-0.31
-1.05
-0.97
-0.76
-1.21
-1.65
-1.6
-1.55
-1.52
-1.5
-1.48
•1.33
•1.22
-1.1

-1.01
-0.91
-0.82
-0.75
-0.67
-0.61
-0.55
-0.5

-0.45
-0.41
-0.39
•0.33
-0.3
-0.27
-0.25
-0.14
-0.08
-0.05
-0.03
-0.02
-0.01

-0
-0

-0
-0

0
0

0
0
0

0
0

0
0

0
0

0
0

0
0

0
0
0
0
0
0
0

.0166

.0133
-0.01
.0067
.0033

0
.0034
.0067
0.01
.0134
.0167
.0334
0.05
.0667
.0834
0.1

.1167

.1334
0.15
.1667
.1834
0.2

.2167

.2334
0.25
.2667
.2834
0.3

.3167

.4001

.4834

.5667

.6501

.7334

.8167

0.31
1.05
0.97
0.76
1.21
1.65
1.6
1.55
1.52
1.5
1.48
1.33
1.22
1.1

1.01
0.91

0.82
0.75
0.67
0.61
0.55
0.5
0.45
0.41
0.39
0.33
0.3
0.27
0.25
0.14
0.08
0.05
0.03
0.02
0.01

-0.996
-0.798
-0.6
-0.402
-0.198
0
0.204
0.402
0.6
0.804
1.002
2.004
3
4.002
5.004
6
7.002
8.004
9
10.002
11.004
12
13.002
14.004
15
16.002
17.004
18
19.002
24.006
29.004
34.002
39.006
44.004
49.002

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

-1.17118
0.04879
-0.03046
-0.27444
0.19062
0.500775
0.470004
0.438255
0.41871
0.405465
0.392042
0.285179
0.198851
0.09531
0.00995
-0.09431
-0.19845
-0.28768
-0.40048
-0.4943
0.59784
-0.69315
-0.79851
-0.8916
-0.94161
-1.10866
-1.20397
-1.30933
-1.38629
-1.96611
-2.52573
•2.99573
-3.50656
-3.91202
-4.60517

Ln (Yt)
(theor.)

0.586356
0.566917
0.547479
0.52804
0.508013
0.488574
0.468547
0.449109
0.42967
0.409643
0.390204
0.291834
0.194053
0.095683
-0.00269
-0.10047
-0.19884
•0.29721
-0.39499
-0.49336
-0.59173
-0.68951
-0.78788
-0.88625
-0.98403
-1.0824

- 1 . 18077
-1.27855
•1.37692
-1.86818
-2.35886
-2.84953
-3.34079
-3.83146
-4.32214

1
1
1
1
1
1
1
1
1

1
1
1

0
0
0
0
0
0
0
0
0
0
0
0
0

Yt

.797426

.762824

.728889

.695606

.661985

.629991

.597671

.566915

.536751
1.50628
.477283
.338881
.214161
1.10041
.997317
.904414
.819683
.742889
.673687
.610572
.553369
.501822
.454808
.412198
.373801
.338781
.307042
0.27844
0
0
0
0
0
0
0

.252354

.154404

.094528

.057872

.035409

.021678

.013272



LENSE OIL

G102L RISING HEAD SLUG TEST DATA (5-24-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER

AND RICE (1976) METHOD.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:

1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA

2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES
3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT

4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS

5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t»0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:
Constant 0.481363
Std Err of Y Est 0.004508
R Squared 0.994846
No. of Observations 18
Degrees of Freedom 16

X Coefficient(s) -0.01138
Std Err of Coef. 0.000205

Length of slug (Ls)=
Slug diameter (Ds)*

Initial theoret. induced head (Yo)=
Actual initial induced head (Ho)=

Radius of developed zone (rw)-
Radius of well casing (re)3

Effective length of inflow (L)»
Saturated thickness of aquifer (D)=

L/rw=
A*

Constants based on L/rw: B=
C=

Distance between top of aquifer
and screen bottom (H)= 5.9

D > H Ln (R/rw)* 1.322814
D = H Ln (R/rw)= 2.06483
Ln((D-H)/rw)« 6

Regression line equation:

Ln Y = -0.01138 t+0.481363

Ln Y intercept: 0.481363

SLUG TEST PARAMETERS

3
0.14

1.618279
1.63
0.25

0.0833
2

175
8

1.7898
0.2457
1.0907

ft.
ft.

ft.
ft.

ft.
ft.

ft.
ft.

Initial theoret. induced head (Yo):
Indm d head (Yt) at time t:
Ordered pair on regression
line (t.Yt):

Note: Choose Yt and t

ft.

Note:

where:
D > H
D = H

Yo = 1.618279 ft.
Yt = 1.528788 ft.
t f 4.998 sec.

RADIUS OF INFLUENCE

R= 0.938493 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=[1.1/Ln(H/rw)+(A+BLn[(D-H)/rw])/L/rw]**-1
Ln(R/rw)=[1.1/Ln(H/rw)+C/(L/rw)]**-1

K=
0.000796 cm/sec
16.87724 gal/day- ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA

Transducer
Time Head Translated Induced head Translated Data used in
(min.) (ft.) Time (min.) Value Y (ft) Time (sec.) linear fit Ln (Y)

0.
0.
0.
0.
0.

0.
0.

0.

0.
0.

0.
0.

0.
0.

0.

0
0033
0066
0099
0133
0166
0.02
0233
0266
0.03
0333
0.05
0666
0833
0.1
1166
1333
0.15
1666
1833
0.2
2166

0.2333

0.
0.

0.
0.
0.

0.
0.

0.
0.

1.
1.

1.
1.

1.
1.

1.
1.

0.25
2666
2833
0.3
3146
3.>33
4167
0.5
5833
6667
0.75
8333
9167

1
0833
1667
1.25
3333
4166
1.5
5833
6667
1.75
8333
9167

2

-1.25
-1.83
-1.75
-1.75
-1.73
-1.7
-1.68
•1.69
-1.7

-1.68
•1.67
•1.63
•1.61
-1.59
•1.56
•1.54
-1.52
•1.51

•1.49
-1.47
-1.45
-1.44
-1.43
-1.41
-1.4

-1.38
•1.37
-1.35
-1.34
-1.28
-1.22
-1.17

-1.12
-1.08
-1.04

-1
-0.96
-0.93
•0.89
•0.86
-0.83
0.8

-0.77
-0.75
-0.72
-0.69
-0.67
-0.65
•0.63

•0
•0
•0
•0
•0

-0
-0

-0

0
0

0
0

0
0

0
0

0

-0.05
.0467
.0434
.0401
.0367
.0334
-0.03
.0267
.0234
-0.02
.0167

0
.0166
.0333
0.05
.0666
.0833
0.1

.1166

.1333
0.15
.1666
.1833
0.2

.2166
0.2333

0
0
0

0
0

0
0

1
1

1
1

1
1

1
1

0.25
.2666
.2833
.3667
0.45
.5333
.6167
0.7

.7833

.8667
0.95
.0333
.1167
1.2

.2833

.3666
1.45
.5333
.6167
1.7

.7833

.8667
1.95

1
1
1
1
1
1

1
1
1

0
0
0
0

.25

.83

.75

.75

.73
1.7
.68
.69
1.7
.68
.67
.63
.61
.59
.56
.54
.52
.51
.49
.47
.45
.44
.43
.41
1.4
.38
.37
.35
.34
.28
.22
.17
.12
.08
.04

1
.96
.93
.89
.86

0.83

0
0
0
0
0

0.8
.77
.75
.72
.69
.67

0.65
0.63

-3
-2.802
-2.604
-2.406
-2.202
-2.004
-1.8
-1.602
-1.404
-1.2
-1.002
0 *
0.996 *
1.998 *
3 *
3.996 *
4.998 *
6 *
6.996 *
7.998 *
9 *
9.996 *
10.998 *
12 *
12.996 *
13.998 *
15 *
15.996 •
16.998 *
22.002
27
31.998
37.002
42
46.998
52.00?
57
61.998
67.002
72
76.998
81.996
87
91.998
97.002
102
106.998
112.002
117

0.223144
0.604316
0.559616
0.559616
0.548121
0.530628
0.518794
0.524729
0.530628
0.518794
0.512824
0.48858
0.476234
0.463734
0.444686
0.431782
0.41871
0.41211
0.398776
0.385262
0.371564
0.364643
0.357674
0.34359
0.336472
0.322083
0.314811
0.300105
0,29267
0.24686
0.198851
0.157004
0.113329
0.076961
0.039221
0
-0.04082
-0.07257
-0.11653
-0.15082
-0.18633
-0.22314
-0.26136
-0.28768
-0.3285
-0.37106
-0.40048
-0.43078
-0.46204

Ln (Yt)
(theor.)

0.515509
0.513256
0.511002
0.508748
0.506426
0.504173
0.501851
0.499597
0.497343
0.495022
0.492768
0.481363
0.470026
0.458622
0.447217
0.43588
0.424475
0.413071
0.401734
0.390329
0.378924
0.367588
0.356183
0.344778
0.333442
0.322037
0.310632
0.299295
0.28789
0.230935
0.174047
0.117159
0.060203
0.003316
-0.05357
-0.11053
-0.16742
-0.2243
-0.28126
-0.33815
-0.39503
•0.45192
-0.50888
•0.56577
-0.62272
-0.67961
-0.7365
-0.79345
-0.85034

Yt

.674491

.670722

.666961

.663208

.659351

.655615

.651776

.648057

.644347
1 .640534
1.636841
1.618279
1
1
1
1
1
1
1

.600037

.581892

.563953

.546324

.528788

.511452

.494414
1.477467
1
1

1

.460713

.444247

.427869

.411677

.395763

.379935

.364287

.348908

.333611
1.259777
1
1
.190111
.124298
1.062052
1
0
0
0
0
0
0
0
0

0
0
0
0
0

.003321

.947838

.895361

.845848

.799073

.754833

.713091

.673657

.636404
0.60117
.567925
.536482
.506815
.478788
.452281
0.42727



2.5
3

3.5

4
4.5

5

5.5
6

6.5
7

-0.51

-0.43
-0.36

-0.3
-0.25
-0.21

-0.18
-0.16
-0.14

-0.12

2.45

2.95
3.45

3.95
4.45
4.95
5.45
5.95
6.45
6.95

0.51

0.43
0.36

0.3
0.25
0.21
0.18
0.16
0.14

0.12

147

177
207

237
267
297

327
357
387
417

0.67334 -1.1918
0.84397 -1.53326
.02165 -1.87473
.20397 -2.21619
.38629 -2.55765
.56065 -2.89911
.7148 -3.24058
.83258 -3.58204
.96611 -3.9235
2.12026 -4.26496

0.303673
0.21583
0.153397
0.109024
C. w 77486
0.055072
0.039141
0.027819
0.019772
0.014052



LENZ OIL
G102D RISING HEAD SLUG TEST DATA (5-30-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER
AND RICE (1976) METHOD. AIR PRESSURE WAS USED TO PUSH THE WATER DOWN
IN THE WELL AND RECOVERY RATE WAS MEASURED.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:
1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA
2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES
3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT
4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS
5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point,
induced head (Yo) is chosen on the regression line at the translated time
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

The initial theoretical
t»0. (see Pandit and

LINEAR REGRESSION DATA

Regression Output:
Constant -0.4442
Constant -0.4442
Std Err of Y Est 0.012758
R Squared 0.993986
No. of Observations 41
Degrees of Freedom 39
X Coefficient(s) -0.00744
X Coefficient(s) -0.00744
Std Err of Coef. 9.27E-05

Regression line equation:

Ln Y ERR t+

Ln Y intercept:

ERR

ERR

SLUG TEST PARAMETERS

Length of slug (Ls)*
Slug diameter (Ds)=

Initial theoret. induced head (Yo)=
Actual initial induced head (Ho)=

Radius of developed zone (rw)=
Radius of well casing (rc)=

Effeetive length of inflow (L)*
Saturated thickness of aquifer (D)*

L/rw=
A*

Constants based on L/rw: B*
C*

Distance between top of aquifer
and screen bottom (H)3

D > H Ln (R/rw)*
D = H Ln (R/rw)=
Ln((D-H)/rw)=

0.64134
0.63813

0.25
0.0833

2
175

8
1.7898
0.2457
1.0907

ft.
ft.

ft.
ft.
ft.
ft.
ft.
ft.

Note:

where:
D > H
D = H

12.4
1.449773
2.39177

6

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=C1.1/Ln(H/rw)+(A+BLnC(D-H)/rw])/L/rw]'
Ln(R/rw)«[1.1/Ln(H/rw)+C/(L/rw)]**-1

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordered pair on regression
line (t.Yt):

Note: Choose Yt and t

Yo = 0.64134 ft.
Yt * 0.63375 ft.
t « 1.6 sec.

RADIUS OF INFLUENCE

R« 1.065537 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.00057 cm/sec
K* 12.09241 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA Note: 1 ft. head = 0.00506 volts
Induced head = final head reading-transducer head at time t

Transducer
Time Head
(sec.) (Volts)

0.1 0.041113
0.2 0.041108
0.3 0.041107
0.4 0.041055
0.5 0.041112
0.6 0.04106
0.7 0.0411
0.8 0.041087
0.9 0.041032

1 0.041088
.1 0.041107
.2 0.041073
.3 0.041107
.4 0.0411
.5 0.041109
.6 0.04109
.7 0.041078
.8 0.041093

1.9 0.041088
2 0.041107

2.1 0.041087
2.2 0.041069
2.3 0.041064
2.4 0.041088
2.5 0.041073
2.6 0.041081
2.7 0.041078
2.8 0.041026
2.9 0.041057

3 0.041053
3.1 0.041038
3.2 0.041061
3.3 0.041033
3.4 0.041077
3.5 0.041011
3.6 0.041027
3.7 0.043396
3.8 0.04158
3.9 0.04133

4 0.041277
4.1 0.041371
4.2 0.041438
4.3 0.041354
4.4 0.041333
4.5 0.041295
4.6 0.041334
4.7 0.04133
4.8 0.041347
4.9 0.041341

Time Induced head
(min.) Value Y (ft)

0.0017 0.725089
0.0033 0.726053
0.0050 0.726375
0.0067 0.736502
0.0083 0.725251
0.0100 0.735538
0.0117 0.727662
0.0133 0.730233
0.0150 0.741164
0.0167 0.730073
0.0183 0.726215
0.0200 0.733126
0.0217 0.726215
0.0233 0.727662
0.0250 0.725893
0.0267 0.729591
0.0283 0.732002
0.0300 0.729109
0.0317 0.730073
0.0333 0.726375
0.0350 0.730233
0.0367 0.733769
0.0383 0.734733
0.0400 0.730073
0.0417 0.733126
0.0433 0.73152
0.0450 0.732002
0.0467 0.742289
0.0483 0.73618
0.0500 0.736984
0.0517 0.740038
0.0533 0.735377
C.0550 0.740842
0.0567 0.732162
0.0583 0.745342
0.0600 0.742126
0.0617 0.273899
0.0633 0.632826
0.0650 0.682172
0.0667 0.692621
0.0683 0.674136
0.0700 0.660955
0.0717 0.677512
0.0733 0.68169
0.0750 0.689245
0.0767 0.68153
0.0783 0.682332
0.0800 0.678796
0.0817 0.680083

Translated Data used in
Time (sec.) linear fit

-19.5
-19.4
-19.3
-19.2
-19.1

-19

-18.9
-18.8
-18.7
-18.6
-18.5
-18.4
-18.3
-18.2
-18.1

-18
-17.9
-17.8
-17.7
-17.6
-17.5
-17.4
-17.3
-17.2
-17.1

-17
-16.9
-16.8
-16.7
-16.6
-16.5
-16.4
-16.3
-16.2
-16.1

-16
-15.9
-15.8
-15.7
-15.6
-15.5
-15.4
-15.3
-15.2
-15.1

-15
-14.9
-14.8
-14.7

Ln (Yt)
Ln (Y) (theor.)

-0.32146 -0.2991
-0.32013 -0.29984
-0.31969 -0.30058
-0.30584 -0.30133
-0.32124 -0.30207
-0.30715 -0.30282
-0.31792 -0.30356
-0.31439 -0.3043
-0.29953 -0.30505
-0.31461 -0.30579
-0.31991 -0.30654
-0.31044 -0.30728
-0.31991 -0.30802
-0.31792 -0.30877
-0.32035 -0.30951
-0.31527 -0.31026
-0.31197 -0.311
-0.31593 -0.31175
-0.31461 -0.31249
-0.31969 -0.31323
-0.31439 -0.31398
-0.30956 -0.31472
-0.30825 -0.31547
-0.31461 -0.31621
-0.31044 -0.31695
-0.31263 -0.3177
-0.31197 -0.31844
0.29802 -0.31919

-0.30628 -0.31993
-0.30519 -0.32067
-0.30105 -0.32142
-0.30737 -0.32216
-0.29997 -0.32291
-0.31175 -0.32365
-0.29391 -0.3244
-0.29824 -0.32514

-1.295 -0.32588
-0.45756 -0.32663
-0.38247 -0.32737
-0.36727 -0.32812
-0.39432 -0.32886
-0.41407 -0.3296
-0.38933 -0.33035
-0.38318 -0.33109
-0.37216 -0.33184
-0.38342 -0.33258
-0.38224 -0.33332
-0.38743 -0.33407
-0.38554 -0.33481

Yt

0.741488
0.740937
0.740386
0.739835
0.739285
0.738735
0.738185
0.737636
0.737088
0.736539
0.735991
0.735444
0.734897
0.73435

0.733804
0.733258
0.732713
0.732168
0.731623
0.731079
0.730535
0.729992
0.729449
0.728906
0.728364
0.727822
0.727281
0.72674

0.726199
0.725659
0.72512
0.72458

0.724041
0.723503
0.722965
0.722427
0.721889
0.721352
0.720816
0.72028

0.719744
0.719209
0.718674
0.718139
0.717605
0.717071
0.716538
0.716005
0.715472



5 0.041327
5.1 0.041338
5.2 0.041238
5.3 0.041328
5.4 0.041335
5.5 0.041334
5.6 0.041312
5.7 0.041325
5.8 0.041332
5.9 0.041327

6 0.041324
6.1 0.041346
6.2 0.041345
6.3 0.041333
6.4 0.041351
6.5 0.041311
6.6 0.041347
6.7 0.041318
6.8 0.041337
6.9 0.041325

7 0.041347
7.1 0.041356
7.2 0.04134
7.3 0.041357
7.4 0.041334
7.5 0.041344
7.6 0.041345
7.7 0.041326
7.8 0.041369
7.9 0.041348

8 0.041351
f 1 0.041346
8.2 0.04136
8.3 0.041186

8.400m 0.041353
8.5 0.041344
8.6 0.041351
8.7 0.041357
8.8 0.04135

8.900001 0.041358
9 0.041378

9.1 0.041347
9.2 0.041351
9.3 0.041364

9.400001 0.041337
9.5 0.041393
9.6 0.041363
9.7 0.041351
9.8 0.041374

9.900001 0.0414
10 0.041387

10.2 0.041396
10.4 0.041422
10.6 0.041351
10.8 0.041416

11 0.041422

0.0833 0.682816
0.0850 0.680725
0.0867 0.700496
0.0883 0.682654
0.0900 0.681208
0.0917 0.68153
0.0933 0.68587
0.0950 0.683138
0.0967 0.681852
0.0983 0.682816
0.1000 0.683458
0.1017 0.679119
0.1033 0.679279
0.1050 0.68169
0.1067 0.678154
0.1083 0.68603
0.1100 0.678796
0.1117 0.684583
0.1133 0.680887
0.1150 0.683138
0.1167 0.678958
0.1183 0.67719
0.1200 0.680243
0.1217 0.676868
0.1233 0.68153
0.1250 0.679441
0.1267 0.679279
0.1283 0.682976
0,1300 0,674619
0.1317 0.678636
0.1333 0.678154
0.1350 0.679H9
0.1367 0.676225
0.1383 0.710623
0.1400 0.677672
0.1417 0.679441
0.1433 0.678154
0.1450 0.676868
0.1467 0.678314
0.1483 0.676708
0.1500 0.67269
0.1517 0.678958
0.1533 0.677994
0.1550 0.675583
0.1567 0.680887
0.1583 0.669796
0.1600 0.675743
0.1617 0.678154
0.1633 0.673492
0.1650 0.66835
0.1667 0.670921
0.1700 0.669152
0.1733 0.66401
0.1767 0.678154
0.1800 0.665294
0.1833 0.66401

-14.6
-14.5
-14.4
-14.3
-14.2
-14.1

-14
-13.9
-13.8
-13.7
-13.6
-13.5
-13.4
-13.3
-13.2
-13.1

-13
-12.9
-12.8
-12.7
-12.6
-12.5
-12.4
-12.3
-12.2
-12.1

-12

-11.9
-11.8
-11.7
-11.6
-11.5
-11.4
-11.3
-11.2
-11.1

-11
-10.9
-10.8
-10.7
-10.6
-10.5
-10.4
-10.3
-10.2
-10.1

-10
-9.9
-9.8
-9.7
-9.6
-9.4
-9.2

-9

-8.8
-8.6

-0.38153 -0.33556
-0.3846 -0.3363

-0.35597 -0.33704
-0.38177 -0.33779
-0.38389 -0.33853
-0.38342 -0.33928
-0.37707 -0.34002
-0.38106 -0.34077
-0.38294 -0.34151
-0.38153 -0.34225
-0.38059 -0.343
-0.^8696 -0.34374
-0.38672 -0.34449
-0.38318 -0.34523
-0.38838 -0.34597
-0.37683 -0.34672
-0.38743 -0.34746
-0.37895 -0.34821
-0.38436 -0.34895
-0.38106 -0.34969
-0.3872 -0.35044
-0.3898 -0.35118

-0.38531 -0.35193
-0.39028 -0.35267
-0.38342 -0.35342
-0.38649 -0.35416
-0.38672 -0.3549
-0.3813 -0.35565

-0.39361 -0.35639
-0.38767 -0.35714
-0.38838 -0.35788
-0.38696 -0.35862
-0.39123 -0.35937
-0.34161 -0.36011
-0.33909 -0.36086
-0.38649 -0.3616
-0.38838 -0.36234
-0.39028 -0.36309
-0.38814 -0.36383
-0.39052 -0.36458
-0.39647 -0.36532
-0.3872 -0.36606

-0.38862 -0.36681
-0.39218 -0.36755
-0.38436 -0.3683
-0.40078 -0.36904
-0.39194 -0.36979
-0.38838 -0.37053
-0.39528 -0.37127
-0.40294 -0.37202
-0.3991 -0.37276

-0.40174 -0.374i5
-0.40946 -0.37574
-0.38838 -0.37723
-0.40753 -0.37871
-0.40946 -0.3802

0.71494
0.714408
0.713877
0.713346
0.712815
0.712285
0.711755
0.711226
0.710697
0.710168
0.70964

0.709112
0.708585
0.708057
0.707531
0.707005
0.706479
0.705953
0.705428
0.704903
0.704379
0.703855
0.703332
0.702808
0.702286
0.701763
0.701241
0.70072

0.700198
0.699678
0.699157
0.698637
0.698117
0.697598
0.697079
0.696561
0.696043
0.695525
0.695008
0.694491
0.693974
0.693458
0.692942
0.692427
0.691912
0.691397
0.690883
0.690369
0.689855
0.689342
0.688829
0.687805
0.686782
0.685761
0.684741
0.683723



11.2 0.041412
11.4 0.041404
11.6 0.041434
11.8 0.041447

12 0.041422
12.2 0.041441
12.4 0.041408
12.6 0.041446
12.8 0.04142

13 0.041445
13.2 0.041473
13.4 0.041466
13.6 0.041469
13.8 0.041449

14 0.041473
14.2 0.04143
14.4 0.041475
14.6 0.041474
14.8 0.041497

15 0.041506
15.2 0.041506
15.4 0.041515
15.6 0.041491
15.8 0.041485

16 0.0415
16.2 0.041522
16.4 0.041521
16.6 0.041512
16.8 0.04153

17 0.041479
17.2 0.041556
17.4 0.041558
17.6 0.041517
17.8 0.041547

18 0.041514
18.2 0.041562
18.4 0.041554
18.6 0.041566
13.8 0.041565

19 0.041569
19.2 0.04157
19.4 0.041567
19.6 0.041553
19.8 0.041592

20 0.041574
20.2 0.041591
21.2 0.041606
22.2 0.041643
23.2 0.041669
24.2 0.041688
25.2 0.041663
26.2 0.041708
27.2 0.041731
28.2 0.04172
29.2 0.041758
30.2 0.041781

0.1867 0.666099
0.1900 0.667545
0.1933 0.661599
0.1967 0.659188
0.2000 0.66401
0.2033 0.660312
0.2067 0.666741
0.2100 0.659348
0.2133 0.66449
0.2167 0.659508
0.2200 0.654043
0.2233 0.65533
0.2267 0.654848
0.2300 0.658706
0.2333 0.653883
0.2367 0.662401
0.2400 0.653561
0.2433 0.653721
0.2467 0.649221
0.2500 0.647453
0.2533 0.647453
0.2567 0.645686
0.2600 0.650346
0.2633 0.651632
0.2667 0.648579
0.2700 0.644239
0.2733 0.644559
0.2767 0.646328
0.2800 0.64263
0.2833 0.652757
0.2867 0.637648
0.2900 0.637166
0.2933 0.645364
0.2967 0.639417
0.3000 0.645846
0.3033 0.636362
0.3067 0.637968
0.3100 0.635559
0.3133 0.635879
0.3167 0.635077
0.3200 0.634755
0.3233 0.635397
0.3267 0.63813
0.3300 0.630415
0.3333 0.633951
0.3367 0.630575
0.3533 0.627684
0.3700 0.620449
0.3867 0.615306
0.4033 0.611449
0.4200 0.616431
0.4367 0.607589
0.4533 0.603089
0.4700 0.605178
0.4867 0.597625
0.5033 0.593125

-8.4
-8.2

-8
-7.8
-7.6
-7.4
-7.2

-7

-6.8
-6.6
-6.4
-6.2

-6
-5.8
-5.6
-5.4
-5.2

-5
-4.8
-4.6
-4.4
-4.2

-4

-3.8
-3.6
-3.4
-3.2

-3
-2.8
-2.6
-2.4
-2.2

-2
-1.8
-1.6
-1.4
-1.2

-1

-0.8
-0.6
-0.4
-0.2

0

0.2
0.4
0.6
1.6
2.6
3.6

4.6
5.6

6.6
7.6

8.6

9.6

10.6

-0.40632 -0.38169
-0.40415 -0.38318
-0.4131 -0.38467

-0.41675 -0.38616
-0.40946 -0.38764
-0.41504 -0.38913
-0.40535 -0.39062
-0.4165 -0.39211

-0.40874 -0.3936
-0.41626 -0.39508
-0.42458 -0.39657
-0.42262 -0.39806
-0.42335 -0.39955
-0.41748 -0.40104
-0.42483 -0.40253
-0.41188 -0.40401
-0.42532 -0.4055
-0.42507 -0.40699
-0.43198 -0.40848
-0.43471 -0.40997
-0.43471 -0.41145
-0.43744 -0.41294
-0.43025 -0.41443
-0.42827 -0.41592
-0.43297 -0.41741
-0.43969 -0.4189
-0.43919 -0.42038
-0.43645 -0,42137
-0.44219 -0.42336
-0.42655 -0.42485
-0.44997 -0.42634
-0.45073 -0.42783
-0.43794 -0.42931
-0.4472 -0.4308

-0.43719 -0.43229
-0.45199 -0.43378
-0.44947 -0.43527
-0.45325 -0.43675
-0.45275 -0.43824
-0.45401 -0.43973
-0.45452 -0.44122
-0.4535 -0.44271

-0.44921 -0.4442
-0.46138 -0.44568
-0.45578 -0.44717
-0.46112 0.44866
-0.46572 -0.4561
-0.47731 -0.46354
-0.48564 -0.47098
-0.49192 -0.47842
-0.48381 -0.48587
-0.49826 -0.49331
-0.50569 -0.50075
-0.50223 -0.50819
-0.51479 -0.51563
-0.52235 -0.52307

0.682706
0.681691
0.680677
0.679665
0.678654
0.677645
0.676637
0.675631
0.674626
0.673623
0.672621
0.671621
0.670622
0.669625
0.668629
0.667635
0.666642
0.665651
0.664661
0.663672
0.662685

0.6617
0.660716
0.659733
0.658752
0.657773
0.656794
0.655818
0.654842
0.653869
0.652896
0.651925
0.650956
0.649988
0.649021
0.648056
0.647092
0.64613

0.645169
0.64421

0.643252
0.642295
0.64134

0.640386
0.639434
0.638483
0.63375

0.629052
0.624388
0.619759
0.615165
0.610604
0.606078
0.601585
0.597125
0.592698



31.2 0.041608
32.2 0.041818
33.2 0.04184
34.2 0.041883
35.2 0.041896
36.2 0.041922
37.2 0.041945
38.2 0.041943
39.2 0.041988
40.2 0.042
41.2 0.041988
42.2 0.042022
43.2 0.042052
44.2 0.042076
45.2 0.042073
46.2 0.042117
47.2 0.042021
48.2 0.042144
49.2 0.042141
50.2 0.042178
51.2 0.042186
61.2 0.042371
71.2 0.042537
81.2 0.042699
91.2 0.042879

101.2 0.043066
111.2 0.043187
121.2 0.043364
131.2 0.043538
141.2 0.043699
151.2 0.043822
161.2 0.043984
171.2 0.044134
181.2 0.04427
191.2 0.044411
201.2 0.044527
211.2 0.04466
221.2 0.044782

0.5200 0.58782
0.5367 0.585729
0.5533 0.581389
0.5700 0.573032
0.5867 0.57046
0.6033 0.565156
0.6200 0.560654
0.6367 0.561136
0.6533 0.552134
0.6700 0.549885
0.6867 0.552296
0.7033 0.545385
0.7200 0.539599
0.7367 0.534777
0.7533 0.535419
0.7700 0.526739
0.7867 0.545708
0.8033 0.521275
0.8200 0.521917
0.8367 0.514684
0.8533 0.513077
1.0200 0.476429
1.1867 0.443798
1.3533 0.41165
1.5200 0.376128
1.6867 0.339158
1.8533 0.315208
2.0200 0.315208
2.1867 0.315208
2.3533 0.315208
2.5200 0.315208
2.6867 0.315208
2.8533 0.315208
3.0200 0.315208
3.1867 0.315208
3.3533 0.315208
3.5200 0.315208
3.6867 0.315208

11.6
12.6
13.6
14.6
15.6
16.6
17.6
18.6
19.6
20.6
21.6
22.6
23.6
24.6
25.6
26.6
27.6
28.6
29.6
30.6
31.6
41.6
51.6
61.6
71.6
81.6
91.6

101.6
111.6
121.6
131.6
141.6
151.6
161.6
171.6
181.6
191.6
201.6

*

*
*

*
*

*

*
*

*
*
*

*
*
*
*

*
*
*

*
*

*
*
*

*
*
*

*

-0.53133 -0.53051
-0.5349 -0.53795

-0.54233 -0.54539
-0.55681 -0.55283
-0.56131 -0.56028
-0.57065 -0.56772
-0.57865 -0.57516
-0.57779 -0.5826
-0.59396 -0.59004
-0.59805 -0.59748
-0.59367 -0.60492
-0.60626 -0.61236
-0.61693 -0.6198
-0.62591 -0.62724
-0.62471 -0.63469
-0.64105 -0.64213
-0.60567 -0.64957
-0.65148 -0.65701
-0.65025 -0.66445
-0.6642 -0.67189

-0.66733 -0.67933
-0.74144 -0.75374
-0.81238 -0.82815
-0.88758 -0.90256
-0.97782 -0.97697
-1.08129 -1.05138
-1.15452 -1.12579
-1.15452 -1.2002
-1.15452 -1.27461
-1.15452 -1.34902
-1.15452 -1.42343
-1.15452 -1.49784
-1.15452 -1.57225
-1.15452 -1.64666
-1.15452 -1.72107
-1.15452 -1.79548
-1.15452 -1.86989
-1.15452 -1.9443

0.588304
0.583943
0.579614
0.575317
0.571052
0.566818
0.562616
0.558446
0.554306
0.550196
0.546117
0.542069
0.53805

0.534062
0.530102
0.526172
0.522272

0.5184
0.514557
0.510742
0.506956
0.470603
0.436856

0.40553
0.376449
0.349455
0.324396
0.301133
0.279539
0.259494
0.240886
0.223612
0.207577
0.192692
0.178874
0.166047

0.15414
0.143087



-€NZ OIL
G104D RISING HEAD SLUG TEST DATA (5-30-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER
AND RICE (1976) METHOD. AIR PRESSURE WAS USED TO PUSH THE WATER DOWN
IN THE WELL AND RECOVERY RATE WAS MEASURED.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:
1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA
2.) DECIDE WHICH DATA IS APPROPRIATE. CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TINE VALUES
3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT
4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS
5.) CHOOSE A VALUE FOR TINE t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t=0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:
Constant 1.074373
Std Err of Y Est 0.01303
R Squared 0.997508
No. of Observations 167
Degrees of Freedom 165

X Coefficient(s) -0.00934
Std Err of Coef. 3.64E-05

Regression line equation:

Ln Y = -0.00934 t+1.074373

Ln Y intercept: 1.074373

SLUG TEST PARAMETERS

Length of slug (Ls)=
Slug diameter (Ds)*

Initial theoret. induced head (Yo)*
Actual initial induced head (Ho)*

Radius of developed zone (ru)=
Radius of well casing (rc)=

Effective length of inflow (L)=
Saturated thickness of aquifer (D)«

L/rw=
A*

Constants based on L/rw: B=

C-
Distance between top of aquifer
and screen bottom (H)=

D > H Ln (R/ry)=
D = H Ln (R/rw)=
Ln((D-H)/rw)«

2.925422
2.946646

0.25
0.0833

2
175
8

1.7898
0.2457
1.0907

ft.
ft.
ft.
ft.
ft.
ft.
ft.
ft.

Note:

where:
D > H
D = H

8.5
1.389012
2.230779

6

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=C1.1/Ln(H/rw)+(A+BLn[(D-H)/rw])/L/rw]**-1
Ln(R/rw)=(1.1/Ln(H/rw)+C/(L/rw)]**-1

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordered pair on regression
line (t,Yt):

Note: Choose Yt and t

Yo * 2.925422 ft.
Yt * 2.89822 ft.
t = 1.1 sec.

RADIUS OF INFLUENCE

«= 1.002721 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.000624 cm/sec
K= 13.22274 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA Note: 1 ft. head * 0.00506 volts
Induced head * final head reading-transducer head at time t

Time
(sec.)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.6
0.9
1

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

Transducer
Head

(Volts)

0.03275
0.032729
0.032735
0.032742
0.032741
0.032744
0.032735
0.032741
0.03275

0.032727
0.032736
0.032726
0.032695
0.03271

0.032713
0.032716
0.032699
0.032689
0.032684
0.032799
0.03711

0.033234 '
0.033169
0.033226
0.033413
0.033282
0.033269
0.033318
0.033355
0.033373
0.033393
0.033431
0.033427
0.033459
0.033478
0.033497
0.033526
0.033558
0.033562
0.033577
0.033592
0.033597
0.033644
0.03365

0.033661
0.033674
0.033696
0.033709
0.033723

Time Induced heac
(min.) Value Y (ft)

0.0017 3.049358
0.0033 3.053375
0.0050 3.052251
0.0067 3.050964
0.0083 3.051126
0.0100 3.050482
0.0117 3.052251
0.0133 3.051126
0.0150 3.049358
0.0167 3.053858
0.0183 3.052091
0.0200 3.05402
0.0217 3.060126
0.0233 3.057233
0.0250 3.056591
0.0267 3.056109
0.0283 3.059324
0.0300 3.061413
0.0317 3.062377
0.0333 3.039553
0.0350 2.187642
0.0367 2.953559
0.0383 2.966417
0.0400 2.955166
0.0417 2.918196
0.0433 2.944235
0.0450 2.946646
0.0467 2.937002
0.0483 2.929769
0.0500 2.926233
0.0517 2.922213
0.0533 2.91466
0.0550 2.915462
0.0567 2.909194
0.0583 2.905498
0.0600 2.901638
0.0617 2.895854
0.0633 2.889585
0.0650 2.888781
0.0667 2.885887
0.0683 2.882834
0.0700 2.881868
0.0717 2.872706
0.0733 2.871421
0.0750 2.86917
0.0767 2.866759
0.0783 2.862419
0.0800 2.859688
0.0817 2.856955

Translated Data used in
Time (sec.) linear fit

-2.5
-2.4
-2.3
-2.2
-2.1
-2
-1.9
-1.8
-1.7
-1.6
-1.5
-1.4
•1.3
-1.2
•1.1
-1
•0.9
-0.8
-0.7
•0.6
-0.5 C
•0.4 1
•0.3 1
•0.2 1
-0.1 1
0 1
0.1 * 1
0.2 * 1
0.3 * 1
0.4 *
0.5 *
0.6 *
0.7
0.8 *
0.9 *
1 * 1
1.1 * 1
1.2 * 1
1.3 * 1
1.4 * 1
1.5 *
1.6 *
1.7 *
1.8 *
1.9 *
2 *
2.1 *
2.2 * 1
2.3 * 1

Ln (Yt)
Ln (Y) (theor.)

.114931 1.097727

.116248 1.096793

.115879 1.095859

.115458 1.094925

.115511 1.09399

.1153 1.093056

.115879 1.092122

.115511 1.091188

.114931 1.090254

.116406 1.08932

.115827 1.088385

.116459 1.087451

.118456 1.086517

.11751 1.085583

.1173 1.084649

.117142 1.083714

.118194 1.08278

.118877 1.081846

.119192 1.080912

.111711 1.079978

.782824 1.079044

.083011 1.078109

.087355 1.077175

.083555 .076241

.070965 .075307

.079849 .074373

.080668 .073439

.077389 .072504

.074924 1.07157

.073716 .070636

.072341 .069702

.069753 1.068768

.070028 1.067834

.067876 1.066899

.066605 1.065965

.065276 1.065031

.06328 1.064097

.061113 1.063163

.060834 1.062228

.059832 1.061294

.058774 1.06036

.058439 1.059426

.055254 1.058492

.054807 1.057558

.054023 1.056623

.053182 1.055689

.051667 1.054755

.050712 1.053821

.049756 1.052887

Yt

2.997346
2.994547
2.991751
2.988957
2.986166
2.983378
2.980592
2.977809
2.975029
2.972251
2.969476
2.966703
2.963933
2.961165
2.9584

2.955638
2.952878
2.950121
2.947366
2.944614
2.941865
2.939118
2.936373
2.933632
2.930892
2.928156
2.925422
2.92269

2.919961
2.917234
2.914511
2.911789
2.90907

2.906354
2.90364

2.900929
2.89822

2.895514
2.89281

2.890109
2.887411
2.884715
2.882021
2.87933

2.876641
2.873955
2.871272
2.868591
2.865912



8

8

9

9

5

5.1
5.2

5.3
5.4
5.5
5.6
5.7

5.8
5.9

6
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9

8
8.1
8.2
8.3

.400001

8.^

8.6

8.7
8.8

.900001
9

9.1

9.2
9.3

.400001
9.5

9.6
9.7
9.8

.900001
10

10.2
10.4
10.6

10.8
11

0.033741

0.033766
0.033775
0.033807
0.033697
0.033821
0.033833
0.033696
0.033866
0.033886

0.033881
0.033923
0.033942
0.033944
0.033952

0.033966
0.033997
0.033988
0.034007
0.034035

0.034014
0.034042
0.034078

0.034081
0.034028
0.034125
0.034122
0.034155
0.034162
0.034161

0.034096
0.034198

0.0342
0.034223
0.034245

0.034236
0.034257

0.034276
0.034275

0.034313
0.034319
0.034319

0.034342
C, 034355

0.034366
0.034382
0.034384

0.03441
0.034399
0.034424
0.034439

0.034456
0.034469
0.034527

0.034534
0.034545

0.0833

0.0850
0.0867

0.0883
0.
0.

0900
0917

0.0933
0.0950
0.
0.
0.

0.
0.

0.
0.

0.
0.
0.
0.
0.

0.
0.
0.

0.
0.
0.
0.
0.
0.
0.

0.
0.
0.

0.
0.
0.

0.

0.
0.
0.
0.
0.

0.
0.

0967
0983
1000
1017
1033
1050
1067

1083
1100
1117

1133
1150
1167
1183
1200
1217
1233
1250
1267

1283
1300
1317

1333
1350
1367
1383
1400

1417
1433

1450
1467

1483
1500
1517
1533

1550
0.1567
0.
0.

0.

0.
0.
0.
0.
0.
0.

0.
0.

1583

1600
1617

1633
1650
1667

1700
1733
1767

1800
1833

2.853417

2.848595
2.846668
2.840399
2.862099
2.837666

2.835255
2.862419

2.828826
2.824806
2.825771
2.817573
2.813715

2.813395
2.811787

2.809055
2.802947
2.804553

2.800858
2.795391
2.799411

2.793945
2.786874

2.786229
2.796678
2.777549
2.778194
2.771603
2.770316
2.770476

2.783336
2.763083
2.762763
2.758261
2.753761

2.75569

2.75151

2.747652
2.747974

2.740419
2.739134
2.739134

2.734632
2.732061

2.729972
2.726757

2.726275

2.721292
2.723381
2.718559
2.715504
2.711608
2.709559
2.698146

2.6967
2.694609

2.4

2.5
2.6
2.7
2.8
2.9

3
3.1

3.2
3.3
3.4

3.5
3.6
3.7
3.8

3.9
4
4.1

4.2
4.3

4,4
4.5
4.6
4.7
4.8
4.9
5

5.1
5.2
5.3

5.4
5.5
5.6
5.7
5.800001

5.9

6

6.1
6.2
6.300001
6.4
6.5

6.6
6.7

6.800001
6.9

7

7.1
7.2
7.300001
7.4

7.6
7.8
8

8.2
8.4

*
1.048517

* 1.046826
* 1.046149

*

*

*

*

*

1.043945
1.051555
1.042982
1.042132
1.051667

* 1.039862

*

*
*

1.03844

1.038781
1.035876

* 1 .034506

*
1.034392

* 1.03382
* 1 .032848

*
*

*
*

*
*
*

*
*
*

*
*
*
*

*
*
*
*
*

*
*

*
*
*

*
*

*

*

*
*
*
it

*

*

*

*

*

*

*

*

1.030671
1.

1.
1.

1.
1.
1.

1.
1.

1.
1.
1.

1.
1.

1.
1.

1.
1.
1.

1.

1.

1.
1.

1.

1.
1.

1.
1.

1.
1.

1.

1.
1.

1.
0.

0.
0.
0.

0.
0.

031244
029926
027972
029409
027454
02492
024689
028432
021569
021801

019426
018961
019019

02365
016347

016231
0146
012968

013668
01215

010747
010864

008111
007642
007642

005997
005056

004291

003113

002936
001107
001874

000102
998978

997616
996786
992565

992029
991253

1.051953

1.051018
1.050084

1.04915
1.048216
1.047282
1.046348
1.045413
1.044479
1 .043545

1.042611
1.041677
1.040743
1.039808
1.038874

1.03794
1.037006
1.036072
1.035137
1.034203

1.033269
1.032335
1.031401
1.030467
1.029532
1.028598
1.027664

1.02673
1.025796
1.024862

1.023927
1.022993
1.022059
1.021125
1.020191

1.019257

1.018322

1.017388
1.016454

1.01552
1.014586
1.013651
1.012717

1.011783

1.010849
1.009915

1.008981

1.008046
1.007112

1.006178
1.005244

1.003376
1.001507

0.999639

0.997771
0.995902

2.863236

2.860563
2.857892
2.855223
2 .0^2357

2.849894

2.847233
2.844574

2.841918
2.839264

2.836613
2.833965
2.831318
2.828675
2.826034

2.823395
2.820758
2.818125

2.815493
2.812864

2.810238
2.807614
2.804992

2.802373
2.799756
2.797142
2.79453

2.791921
2.789314
2.78671

2.784108
2.781508
2.778911
2.776316
2.773724
2.771134

2.768546

2.765961
2.763378
2.760798
2.75822

2.755645
2.753072

2.750501

2.747933
2.745367

2.742804

2.740243
2.737684

2.735128
2.732574

2.727473
2.722382
2.7173

2.712228
2.707166



11.2
11.4
11.6
11.8
12
12.2
12.4
12.6
12.8
13
13.2
13.4
13.6
13.8
14
14.2
14.4
14.6
14.8
15
15.2
15.4
15.6
15.8
16
16.2
16.4
16.6
16.8
17
17.2
17.4
17.6
17.8
18
18.2
18.4
18.6
18.8
19
19.2
19.4
19.6
19.8
20
20.2
21.2
22.2
23.2
24.2
25.2
26.2
27.2
28.2
29.2
10.2

0.034604
0.0346

0.034649
0.034652
0.034671
0.034707
0.034726
0.034742
0.034772
0.034816
0.034819
0.034845
0.034873
0.034895
0.034927
0.034939
0.034964
0.035003
0.034998
0.035028
0.035053
0.035071
0.035104
0.035126
0.035142
0.03517
0.035186
0.035195
0.035217
0.035256
0.035271
0.035299
0.035314
0.035352
0.035366
0.035393
0.035424
0.03544
0.035448
0.035469
0.035491
0.035516
0.03554
0.035552
0.03558
0.035595
0.035722
0.035811
0.035925
0.036019
0.03613
0.036235
0.036332
0.036427
0.036519
0.036624

0.1867 2.682875
0.1900 2.68368
0.1933 2.674036
0.1967 2.673391
0.2000 2.669696
0.2033 2.662623
0.2067 2.658765
0.2100 2.655709
0.2133 2.649765
0.2167 2.641083
0.2200 2.640441
0.2233 2.635296
0.2267 2.629672
0.2300 2.625332
0.2333 2.619063
0.2367 2.616652
0.2400 2.61183
0.2433 2.603953
0.2467 2.605077
0.2500 2.59913
0.2533 2.594148
0.2567 2.590613
0.2600 2.584022
0.2633 2.579682
0.2667 2.576628
0.2700 2.571002
0.2733 2.567789
0.2767 2.56602
0.2800 2.56184
0.2833 2.553964
0.2867 2.551069
0.2900 2.545605
0.2933 2.542551
0.2967 2.534996
0.3000 2.532265
0.3033 2.52696
0.3067 2.520852
0.3100 2.517636
0.3133 2.51603
0.3167 2.512012
0.3200 2.50751
0.3233 2.502688
0.3267 2.497866
0.3300 2.495615
0.3333 2.48999
0.3367 2.487097
0.3533 2.461862
0.3700 2.44434
0.3867 2.421838
0.4033 2.403192
0.4200 2.381332
0.4367 2.360597
0.4533 2.341308
0.4700 2.322662
0.4867 2.304338
0.5033 2.283603

8.6
8.8
9
9.2
9.4
9.6
9.8
10
10.2
10.4
10.6
10.8
11
11.2
11.4
11.6
11.8
12
12.2
12.4
12.6
12.8
13
13.2
13.4
13.6
13.8
14
14.2
14.4
14.6
14.8
15
15.2
15.4
15.6
15.8
16
16.2
16.4
16.6
16.8
17
17.2
17.4
17.6
18.6
19.6
20.6
21.6
22.6
23.6
24.6
25.6
26.6
27.6

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

0.986889 0.994034
0.987189 0.992165
0.983589 0.990297
0.983348 0.988429
0.981964 0.98656
0.979312 0.984692
0.977862 0.982824
0.976712 0.980955
0.974471 0.979087
0.971189 0.977219
0.970946 0.97535
0.968996 0.973482
0.966859 0.971614
0.965207 0.969745
0.962817 0.967877
0.961896 0.966009
0.960051 0.96414
0.957031 0.962272
0.957462 0.960404
0.955177 0.958535
0.953258 0.956667
0.951894 0.954799
0.949347 0.95293
0.947666 0.951062
0.946482 0.949193
0.944296 0.947325
0.943045 0.945457
0.942356 0.943588
0.940726 0.94172
0.937647 0.939852
0.936513 0.937983
0.934368 0.936115
0.933168 0.934247
0.930192 0.932378
0.929114 0.93051
0.927017 0.928642
0.924597 0.926773
0.923321 0.924905
0.922682 0.923037
0.921084 0.921168
0.91929 0.9193
0.917365 0.917432
0.915437 0.915563
0.914535 0.913695
0.912279 0.911827
0.911116 0.909958
0.900918 0.900616
0.893775 0.891275
0.884527 0.881933
0.876798 0.872591
0.86766 0.86325
0.858914 0.853908
0.85071 0.844566
0.842714 0.835224
0.834793 0.825883
0.825754 0.816541

2.702112
2.697069
2.692034
2.687009
2.681994
2.676987
2.671991
2.667003
2.662025
2.657056
2.652096
2.647146
2.642205
2.637273
2.63235
2.627436
2.622532
2.617637
2.612751
2.607874
2.603006
2.598147
2.593297
2.588457
2.583625
2.578803
2.573989
2.569184
2.564389
2.559602
2.554824
2.550055
2.545295
2.540544
2.535802
2.531069
2.526344
2.521629
2.516922
2.512224
2.507534
2.502854
2.498182
2.493519
2.488864
2.484219
2.46112
2.438236
2.415564
2.393104
2.370852
2.348808
2.326968
2.305331
2.283896
2.262659



31.2 0.036705
32.2 0.036813
33.2 0.036913
34.2 0.037024
35.2 0.037099
36.2 0.037199
37.2 0.03728
38.2 0.037371
39.2 0.037465
40.2 0.037556
41.2 0.037648
42.2 0.03774
43.2 0.037831
44.2 0.037914
45.2 0.038019
46.2 0.038104
47.2 0.038193
48.2 0.038281
49.2 0.038371
50.2 0,038453
51.2 0.038538
61.2 0.039343
71.2 0.0401
81.2 0.040831
91.2 0.041495
101.2 0.042124
111.2 0.042701
121.2 0.04325
131.2 0.043774
141.2 0.04425
151.2 0.044688
161.2 0.045099
171.2 0.04542
181.2 0.045728
191.2 0.04606
201.2 0.046367
211.2 0.046673
221.2 0.046951
231.2 0.047155
241.2 0.047425
251.2 0.047626
261.2 0.047339
271.2 0.048023

0.5200 2.26769
0.5367 2.246312
0.5533 2.226542
0.5700 2.20468
0.5867 2.189731
0.6033 2.170123
0.6200 2.154047
0.6367 2.136045
0.6533 2.117561
0.6700 2.099397
0.6867 2.081233
0.7033 2.063071
0.7200 2.045229
0.7367 2.028834
0.7533 2.007937
0.7700 1.991221
0.7867 1.97354
0.8033 1.95618
0.8200 1.938498
0.8367 1.922265
0.8533 1.905387
1.0200 1.746417
1.1867 1.596771
1.3533 1.452267
1.5200 1.320945
1.6867 1.196694
1.8533 1.082731
2.0200 0.974233
2.1867 0.870717
2.3533 0.776526
2.5200 0.690047
2.6867 0.608875
2.8533 0.545383
3.0200 0.484464
3.1867 0.418883
3.3533 0.358125
3.5200 0.297688
3.6867 0.242715
3.8533 0.20237
4.0200 0.149004
4.1867 0.109302
4.3533 0.06719
4.5200 0.030864

28.6
29.6
30.6
31.6
32.6
33.6
34.6
35.6
36.6
37.6
38.6
39.6
40.6
41.6
42.6
43.6
44.6
45.6
46.6
47.6
48.6
58.6
68.6
78.6
88.6
98.6
108.6
118.6
128.6
138.6
148.6
158.6
168.6
178.6
188.6
198.6
208.6
218.6
228.6
238.6
248.6
258.6
268.6

*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
»

*
*
*
*
*
V

*

*

*

*

0.818762 0.807199
0.80929 0.797857
0.800449 0.788516
0.790582 0.779174
0.783779 0.769832
0.774784 0.76049
0.767349 0.751149
0.758956 0.741807
0.750265 0.732465
0.74165 0.723124
0.732961 0.713782
0.724196 0.70444
0.71551 0.695098
0.707461 0.685757
0.697108 0.676415
0.688748 0.667073
0.679829 0.657731
0.670994 0.64839
0.661913 0.639048
0.653504 0.629706
0.644685 0.620364
0.557566 0.526947
0.467983 0.43353
0.373126 0.340112
0.278347 0.246695
0.179562 0.153278
0.079487 0.05986
-0.0261 -0.03356
-0.13844 -0.12697
-0.25293 -0.22039
-0.37099 -0.31381
•0.49614 -0.40723
-0.60627 -0.50064
-0.72471 -0.59406
•0.87016 -0.68748
•1.02687 -0.7809
•1.21171 -0.87431
-1.41587 -0.96773
-1.59766 -1.06115
-1.90378 -1.15457
-2.21364 -1.24798
-2.70023 -1.3414
-3.47818 -1.43482

2.241621
2.220778
2.200128
2.179671
2.159404
2.139325
2.119433
2.099726
2.080202
2.06086

2.041698
2.022714
2.003906
1.985273
1.966814
1 .948526
1.930408
1.912459
1.894676
1.877059
1.859606
1.693753
1.542693
1.405105
1.279789
1.165649
1.061688

0.967
0.880756
0.802204
0.730658
0.665493
0.60614

0.552081
0.502842
0.457996
0.417148
0.379944
0.346058
0.315195
0.287083
0.261479
0.238159



t£NZ OIL

G106D RISING HEAD SLUG TEST DATA (5-30-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER

AND RICE (1976) METHOD. AIR PRESSURE WAS USED TO PUSH THE WATER DOWN

IN THE WELL AND RECOVERY RATE WAS MEASURED.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:

1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA

2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TINE VALUES

3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT

4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS

5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The i n i t i a l theoretical

induced head (Yo) is chosen on the regression line at the translated time t*0. (see Pandit and

and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:

Constant 1.121338

Std Err of Y Est 0.021863

R Squared 0.99528

No. of Observations 134

Degrees of Freedom 132

X Coefficient(s) -0.05218

Std Err of Coef. 0.000313

Regression line equation:

Ln Y = -0.05218 t+1.121338

Ln Y intercept: 1.121338

SLUG TEST PARAMETERS

Length of slug (Ls)= ft.

Slug diameter <Ds)= ft.

InitUi theoret. induced head (Yo)* 3.068957 ft.

Actual initial induced head (Ho)= 2.987955 ft.

Radius of developed zone (rw)= 0.25 ft.

Radius of well casing (rc)= 0.0833 ft.

Effective length of inflow (L)= 10 ft.

Saturated thickness of aquifer (D)= 175 ft.

L/rw* 40

A* 2.7266

Constants based on L/rw: B* 0.4445
C= 2.3957

Distance between top of aquifer

and screen bottom (H)= 31.3 ft.

D > H Ln (R/rw)= 2.728353

D = H Ln (R/rw)= 3.476569

where:

D > H Ln(R/rw)=[1.1/Ln(H/rw)+(A-i-BLn[(D-H)/rw])/L/rw3**-1
D = H Ln<R/rw)=[1.1/Ln(H/rw)+C/(L/rw)]**-1

K=rc**2*Ln(R/rw)*Ln(Yo/Yt»/2Lt

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordered pair on regression
line (t,yt):

Note: Choose Yt and t

Yo = 3.068957 ft.
Yt = 2.897778 ft.
t * 1.1 sec.

RADIUS OF INFLUENCE

R= 3.826914 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.001505 cm/sec

K= 31.9141 gal/day-ft**2



RAW DATA Note: 1 ft. head = 0.00506 volts
Induced head = final head reading-transducer head at time t

Time
(sec.)

0.1
0.2
0.3
0.4

0.5
0.6

0.7
0.8
0.9
1

1.1

1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9

2
2.1
2.2
2.3
2.4
2.5

2.6
2.7
2.«
2-y1

3

3.1

3.2
3.3
3.4
3.S

3.6
3.7

3.8
3.9

4
4.1
4.2

4.3
4.4
4.5
4.6

4.7

4.8
4.9

Transducer
Head

(Volts)

0.030685
0.030701
0.030697
0.030701

0.030701
0.030716
0.030709
0.030713
0.030723
0.03072

0.030724

0.030733
0.030721
0.030722
0.030731
0.03073

0.030737
0.03074

0.030751
0.030739

0.031449
0.032466
0.031458

0.031395
0.031578
0.031683
0.03174
0.03175

0.031796
0.031855

0.031945

0.03204
0.03209

0.032186
0.032262

0.032318
0.0324

0.032481
0.032562
0.032592
0.032671
0.032743

0.032819
0.032872
0.032922
0.032992

0.033073

0.03313

0.033222

Time Induced head
(min.) Value Y (ft)

0.0017 3.18518
0.0033 3.182126
0.0050 3.182929
0.0067 3.182126

0.0083 3.182126
0.0100 3.179233
0.0117 3.180518
0.0133 3.179715
0.0150 3.177787
0.0167 3.178269
0.0183 3.177625
0.0200 3.175858
0.0217 3.178107
0.0233 3.177947
0.0250 3.176178
0.0267 3.17634

0.0283 3.175053
0.0300 3.174409

0.0317 3.17232
0.0333 3.174571

0.0350 3.034247
0.0367 2.833324
0.0383 3.032478

0.0400 3.045018
0.0417 3.00869
0.0433 2.987955
0.0450 2.976704
0.0467 2.974775
0.0483 2.965613
0.0500 2.95404

0.0517 2.936198

0.0533 2.917391
0.0550 2.907585
0.0567 2.888619
0.0583 2.87351
0.0600 2.862579
0.0617 2.846344

0.0633 2.830271
0.0650 2.814358
0.0667 2.808411

0,0683 2.792818
0.0700 2.778514

0.0717 2.763565
0.0733 2.752957
0.0750 2.74315
0.0767 2.729328

0.0783 2.713413
0.0800 2.702002
0.0817 2.683838

Translated
Time (sec.)

-2.5

-2.4
-2.3
-2.2

-2.1
-2
-1.9
- .8
- .7
- .6
- .5
- .4
- .3
- .2
-1.1
-1

-0.9
-0.8
-0.7
-0.6
-0.5
-0.4
-0.3

-0.2
-0.1
0
0.1
0.2

0.3
0.4

0.5

0.6
0.7

0.8
0.9
1

1.1

1.2
1.3
1.4
1.5
1.6
1.7

1.8
1.9
2

2.1

2.2

2.3

Data used in
linear fit

*
*
*
*
«

*

*

*
*

*
*

*
*
*
*
*
*

*
*
*

*
*

*

*

Ln (Yt)
Ln (Y) (theor.)

1.158509 1.251778

1.15755 1.24656
1.157802 1.241343

1.15755 1.236125
1.15755 1.230907
1.15664 1.22S69

1.157044 1.220472
1.156792 1.215255
1.156185 1.210037
1.156337 1.204819
1.156134 1.199602
1.155578 1.194384
1.156286 1.189167
1.156235 1.183949
1.155679 1.178731
1.15573 1.173514

1.155324 1.168296
1.155122 .163079
1.154463 .157861
1.155173 .152643
1.109963 .147426

1.041451 .142208
1.10938 .136991
1.113507 .131773
1.101505 .126555
1.094589 .121338
1.090816 1.11612
1.090168 1.110903
1.087084 1,105685
1.083174 1.100467
1.077115 1.09525

.07069 1.090032

.067323 .084814

.060778 .079597

.055534 .074379

.051723 .069162

.046035 .063944

.040372 .058726

.034734 .053509

.032619 .048291
1.027051 .043074
1.021916 .037856

1.016522 1.032638
1.012675 1.027421
1.009107 1.022203
1.004055 1.016986

0.998207 1.011768
0.993993 1.00655
0.987248 1.001333

Yt

3.496554

3.478358
3.460256

3.442249

3.424335
3.406515
3.388788
3.371152
3.353609
3.336157
3.318795
3.301524
3.284343
3.267251
3.250248
3.233334

3.216508
3.199769
3.183117
3.166552
3.150073
3.13368

3.117373

3.10115
3.085011
3.068957
3.052986
3.037098
3.021293
3.00557

2.989929

2.97437
2.958891

2.943493
2.928175
2.912936

2.897778
2.882697
2.867696
2.852772
2.837926
2.823158

2.808466
2.793851
2.779311
2.764848

2.75046

2.736146
2.721907



8

8

9

9

5
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
6
6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
7
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
8
8.1
8.2
8.3

.400001
8.5
8.6
8.7
8.8

.900001
9
9.1
9.2
9.3

.400001
9.5
9.6
9.7
9.8

.900001
10
10.2
10.4
10.6
10.8
11

0.033274
0.033322
0.033374
0.033463
0.03353
0.033609
0.033637

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0.03369
.033765
.033833
.033911
.033955
.033997
.034078
.034132
.034201
.034279
.034329
.034358
.034424
.034481
.034549
.034619
.034634
.034717
.034771
.034841
.034888
.034929
.034987
.035055
.035109
.035178
.035205
.035266
.035339
.035377
.035459
0.0355
.035573
.035592
.035669
.035717
.035774
.035824
.035852
.035914
.035951
.036024
.036092
.036095
.036195
.036292
.036418
.036524
.036616

0.0833
0.0850
0.0867
0.0883
0.0900
0.0917
0.0933
0.0950
0.0967
0.0983
0.1000
0.1017
0.1033
0.1050
0.1067
0.1083
0.1100
0.1117
0.1133
0.1150
0.1167
0.1183
0.1200
0.1217
0.1233
0.1250
0.1267
0.1283
0.1300
0.1317
0.1333
0.1350
0.1367
0.1383
0.1400
0.1417
0.1433
0.1450
0.1467
0.1483
0.1500
0.1517
0.1533
0.1550
0.1567
0.1583
0. 1600
0.1617
0.1633
0.1650
0.1667
0.1700
0.1733
0.1767
0.1800
0.1833

2.673551
2.664067
2.653941
2.636259
2.622919
2.607488
2.601862
2.591415
2.576626
2.563125
2.547694
2.539014
2.530656
2.514743
2.504134
2.49031
2.47504
2.465073
2.459289
2.446269
2.435018
2.421676
2.407852
2.404798
2.388401
2.377794
2.36397
2.354646
2.346611
2.335038
2.321536
2.310927
2.297265
2.29196
2.279905
2.265439
2.258043
2.24181
2.233773
2.219306
2.215449
2.20034
2.190856
2.179443
2.169638
2.164172
2.151957
2.144563
2.130097
2.116755
2.116113
2.096342
2.077213
2.0523

2.031403
2.013079

2.4
2.5
2.6
2.7
2.8
2.9
3
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
5
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.800001
5,9
6
6.1
6.2
6.300001
6.4
6.5
6.6
6,7
6.800001
6.9
7
7.1
7.2
7.300001
7.4
7.6
7.8
8
8.2
8.4

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

0.983408
0.979854
0.976046
0.969361
0.964288
0.958387
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.956227

.952204

.946481

.941227

.935189

.931776

.928479

.922171

.917943

.912407

.906256

.902221

.899872

.894564

.889954
* 0.88446
*
*
*
*
*
*
*
*

0
0
0
0
0
0
0
0

.878735

.877466

.870624

.866173

.860343

.856391

.852972

.848028
* 0.842229
* 0.837649
* 0.831719
* 0.829408
*
*
*

0.824134
0
0
.817768
.814499

* 0.807284
*
*
*

0.803692
0.797195
0.795455

* 0.788612
*

*

*

*

*

*

*

*

*

*

*

*

*

*

0
0
0
0
0
0
0
0
0
c
0
0
0
0

.784292

.779069

.77456

.772038

.766377

.762936

.756167

.749884

.749581

.740194

.731027

.718961

.708727

.699665

0.996115
0.990898
0.98568
0.980462
0.975245
0.970027
0.96481
0.959592
0.954374
0.949157
0.943939
0.938722
0.933504
0.928286
0.923069
0.917851
0.912634
0.907416
0.902198
0.896981
0.891763
0.886545
0.881328
0.87611
0.870893
0.865675
0.860457
0.85524
0.850022
0.844805
0.839587
0.834369
0.829152
0.823934
0.818717
0.813499
0.808281
0.803064
0.797846
0.792629
0.787411
0.782193
0.776976
0.771758
0.766541
0.761323
0.756105
0.750888
0.74567
0.740452
0.735235
0.7248

0.714365
0.703929
0.693494
0.683059

2.707742
2.693651
2.679633
2.665689
2.651816
2.638016
2.624288
2.610631
2.597045
2.58353
2.570085
2.556711
2.543406
2.53017
2.517003
2.503904
2.490874
2.477911
2.465016
2.452188
2.439427
2.426732
2.414103
2.40154
2.389043
2.37661
2.364242
2.351938
2.339699
2.327523
2.315411
2.303361
2.291374
2.27945
2.267588
2.255787
2.244048
2.23237
2.220753
2.209196
2.197699
2.186262
2.174885
2.163567
2. 152307
2.141107
2.129965
2.11888
2.107854
2.096884
2.085972
2.064318
2.042888
2.021681
2.000694
1.979925



11.2
11.4
11.6
11.8
12

12.2
12.4
12.6
12.8

13
13.2
13.4
13.6
13.8

14
14.2
14.4
14.6
14.8

15
15.2
15.4
15.6
15.8
16

16.2
16.4
16.6
16.8
17

17.2
17.4
17.6
17.8

18
18.2
18.4
18.6
18.8

19
19.2
19.4
19.6
19.8
20

20.2
21.2
22.2
23.2
24.2
25.2
26.2
27.2
28.2
29.2
70.2

0.036746
0.036802
0.036921
0.036997
0.037096
0.037223
0.037281
0.037404
0.037495
0.037587
0.037678
0.037757
0.037845
0.037953
0.038075
0.038161
0.038225
0.038322

0.0384
0.038514
0.038588
0.038675
0.038781
0.038833
0,038937
0.039025
0.039086
0.039197
0.039266
0.039346
0.039413
0.039482
0.039555
0.039657
0.039731
0.039809
0.039911
0.039952
0.040068
0.040123
0.040201
0.040303
0.040356
0.040424
0.040514
0.04058

0.040974
0.041316
0.04165
0.04197

0.042319
0.042602
0.042901
0.043182
0.043445
0.043713

0.1867 1.987362
0.1900 1.976431
0.1933 1.952802
0.1967 1.937854
0.2000 1.918243
0.2033 1.89317
0.2067 1.881757
0.2100 1.857324
0.2133 1.839322
0.2167 1.821158
0.2200 1.803156
0.2233 1.787565
0.2267 1.770206
0.2300 1.748986
0.2333 1.724715
0.2367 1.707838
0.2400 1.69514
0.2433 1.676012
0.2467 1.660581
0.2500 1.638077
0.2533 1.623451
0.2567 1.606253
0.2600 1.585356
0.2633 .575069
0.2667 .554494
0.2700 .537134
0.2733 .524919
0.2767 .503057
0.2800 .489395
0.2833 1.473644
0.2867 1.460462
0.2900 1.4468
0.2933 1.432334
0.2967 1.412081
0.3000 1.397455
0.3033 1.382024
0.3067 1.361931
0.3100 1.353893
0.3133 1.330909
0.3167 1.319978
0.3200 1.304708
0.3233 1.284455
0.3267 1.274008
0.3300 1.260506
0.3333 1.242824
0.3367 1.229644
0.3533 1.151846
0.3700 1.084336
0.3867 1.018273
0.4033 0.955103
0.4200 0.885986
0.4367 0.830049
0.4533 0.771059
0.4700 0.715443
0.4867 0.663526
0.5033 0.610482

8.6
8.8
9
9.2
9.4
9.6
9.8
10
10.2
10.4
10.6
10.8
11
11.2
11.4
11.6
11.8
12
12.2
12.4
12.6
12.8
13
13.2
13.4
13.6
13.8
14
14.2
14.4
14.6
14.8
15
15.2
15.4
15.6
15.8
16
16.2
16.4
16.6
16.8
17
17.2
17.4
17.6
18.6
19.6
20.6
21.6
22.6
23.6
24.6
25.6
26.6
27.6

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

•*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

it

*

*

*

0.686808 0.672624
0.681293 0.662188
0.669265 0.651753
0.661581 0.641318
0.65141 0.630883
0.638253 0.620448
0.632206 0.610012
0.619137 0.599577
0.609397 0.589142
0.599473 0.578707
0.589539 0.568272
0.580854 0.557836
0.571096 0.547401
0.559036 0.536966
0.545062 0.526531
0.535228 0.516096
0.527766 0.50566
0.516417 0.495225
0.507168 0.48479
0.493523 0.474355
0.484554 0.463919
0.473904 0.453484
0.460809 0.443049
0.454299 0.432614
0.44115 0.422179
0.42992 0.411743
0.421941 0.401308
0.407501 0.390873
0.39837 0.380438
0.387738 0.370003
0.378753 0.359567
0.369354 0.349132
0.359305 0.338697
0.345065 0.328262
1.334652 0.317827
0.323549 0.307391
0.308903 0.296956
0.302984 0.286521
0.285862 0.276086
0.277615 0.26565
0.265979 0.255215
0.250334 0.24478
0.242168 0.234345
0.231513 0.22391
0.217386 0.213474
0.206725 0.203039
0.141366 0.150863
0.080968 0.098687
0.018108 0.046511
-0.04594 -0.00567
-0.12105 -0.05784
-0.18627 -0.11002
-0.25999 -0.16219
•0.33485 -0.21437
-0.41019 -0.26655
-0.49351 -0.31872

1 .959371
1.939031
1.918902
1.898982
1 .879269

1 .85976
1.840454
1.821349
1.802441
1.78373

1.765213
1.746889
1.728754
1.710808
1.693048
1.675473
1.65808

1.640868
1.623834
1.606977
1.590295
1.573786
1.557449
1.541281
1.525281
1.509447
1.493778
1.478271
1.462925
1.447738
1.432709
1.417837
1.403118
1.388552
1.374138
1 .359873
1.345756
1.331786
1.317961
1.304279
1.290739
1.27734
1.26408

1.250958
1.237972
1.22512

1.162838
1.103721
1.04761

0.994351
0.9438

0.895819
0.850277
0.80705

0.766021
0.727078



LENZ OIL

MW05D RISING HEAD SLUG TEST DATA (5-30-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER

AND RICE (1976) METHOD. AIR PRESSURE WAS USED TO PUSH THE WATER DOWN

IN THE WELL AND RECOVERY RATE WAS MEASURED.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:

1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA

2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES

3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT

4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS

5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The i n i t i a l theoretical
induced head (Yo) is chosen on the regression line at the translated time t=0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:
Constant 1.274104

Std Err of Y Est 0.014093

R Squared 0.998918

No. of Observations 93
Degrees of Freedom 91

X Coefficient(s) -0.14491
Std Err of Coef. 0.0005

Regression line equation:

Ln Y = -0.14491 t+1.274104

Ln Y intercept: 1.274104

SLUG TEST PARAMETERS

Length of slug (Ls)*
Slug diameter (Ds)*

Init jl theoret. induced head (Yo)=
Actual initial induced head (Ho)=

Radius of developed zone (ry)=

Radius of well casing (re)*
Effective length of inflow (L)=

Saturated thickness of aquifer (D)*
L/rw=

A=
Constants based on L/rw: B*

C=
Distance between top of aquifer
and screen bottom (H)*

D > H Ln (R/rw)*
D = H Ln (R/rw)=
Ln((D-H)/rw)*

3.575497
3.467595

0.25
0.0833

5
175
20

2.1686
0.318

1.6788

ft.
ft.

ft.
ft.
ft.
ft.
ft.
ft.

Note:

where:
D > H
D = H

33
2.330402

3.233938

6

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=t1.1/Ln(H/rw)+(A+BLnC(D-H)/rw])/L/rw:**-1

Ln(R/rw)=[1.1/Ln(H/rw)+C/(L/rw)]**•1

Initial theoret. induced head (Yo):

Induced head (Yt) at time t:

Ordered pair on regression

line (t.Yt):

Note: Choose Yt and t

Yo = 3.575497 ft.

Yt = 2.96156 ft.

t = 1.3 sec.

RADIUS OF INFLUENCE

R= 2.570519 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.007142 cm/sec
K= 151.4194 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA

Transducer
Time Head Translated Induced head Translated Data used in
(min.) (ft.) Time (min.) Value Y (ft) Time (sec.) linear fit Ln (Y)

0
0
0
0
0

0
0

0

0
0

0
0

0
0

J
0

0
0

0
0
0

0

0
.0033
.0066
.0099
.0133
.0166
0.02
.0233
.0266
0.03
.0333
0.05
.0666
.0833
0.1

.1166

.1333
0.15
.1666
.1833
0.2

.2166

.2333
0.25
.2666
.2833
0.3

.3166

.33: j

.4167
0.5

.5833
0.6667

0
0

1
1

1
1

1
1

1
1

0.75
.8333
.9167

1
.0833
.1667
1.25
.3333
.4166
1.5

.5833

.6667
1.75
.8333
.9167

2

0
0

-0.84
-2.03
-0.89
- .27
- .17
- .13
- .08
- .04
-1.01
•0.88
•0.8
•0.71
-0.6
-0.54
-0.49
-0.44
•0.4
-0.36
-0.32
•0.29
-0.27
-0.25
-0.23
-0.22
-0.2
-0.19
-0.17
-0.13
-0.1
-0.08
-0.06
•0.06
-0.05
-0.04
-0.03
-0.03
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.01
-0.01
-0.01
-0.01
-0.01

-0.02
-0.0167
-0.0134
-0.0101
-0.0067
-0

0

.0034
0

.0033
0.0066

0

0
0

0
0

0
0

0
0

c
0

0
0
0

0
0

0
0

1
1

1
1

1
1

1
1

0.01
.0133
0.03
.0466
.0633
0.08
.0966
.1133
0.13
.1466
.1633
0.18
.1966
.2133
0.23
.2466
.2633
0.28
.2966
.3133
.3967
0.48
.5633
.6467
0.73
.8133
.8967
0.98
.0633
.1467
1.23
.3133
.3966
1.48
.5633
.6467
1.73
.8133
.8967
1.98

0
0

0.84
2.03
0.89
1.27
1.17
1.13
1.08
1.04
1.01
0.88
0.8
0.71
0.6
0.54
0.49
0.44
0.4
0.36
0.32
0.29
0.27
0.25
0.23
0.22
0.2
0.19
0.17
0.13
0.1
0.08
0.06
0.06
0.05
0.04
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01

-1.2
-1.002
-0.804
-0.606
-0.402
-0.204
0 *
0.198 *
0.396 *
0.6 *
0.798 *
1.8 *
2.796 *
3.798 *
4.8 *
5.796 *
6.798 *
7.8 *
8.796 *
9.798 *
10.8 *
11.796 *
12.798
13.8
14.796
15.798
16.8
17.796
18.798
23.802
28.8
33.798
38.802
43.8
48.798
53.802
58.8
63.798
68.802
73.8
78.798
83.796
88.8
93.798
98.802
103.8
108.798
113.802
118.8

ERR
ERR
-0.17435
0.708036
-0.11653
0.
0.
0.
0.
0.
0.
-0
-0
-0
-0
-0

23J017
157004
122218
076961
039221
00995
.12783
.22314
.34249
.51083
.61619

-0.71335
-0
-0
•1
-1
-1

.82098

.91629

.02165

.13943

.23787
-1.30933
-1
-1
-1
•1

.38629

.46968

.51413

.60944
-1.66073
-1
•2
-2
•2
-2
-2
•2

.77196

.04022

.30259

.52573

.81341

.81341

.99573
-3.21888
-3
-3
.50656
.50656

-3.91202
-3.91202
-3.91202
-3
-3
-3
•4
-«*
-4
-4
-4

.91202

.91202

.91202

.60517

.60517

.60517

.60517

.60517

Ln (Yt)
(theor.)

0.249632
0.226403
0.203174
0.179946
0.156013
0.132785
0.108852
0.085624
0.062395
0.038463
0.015234
•0.10232
-0.21916
-0.33671
-0.45426
-0.57111
-0.68866
-0.80621
-0.92306
• .04061
- .15816
• .27501
- .39256
- .51011
- .62695
-1.7445
-1.86206
-1.9789
-2.09645
-2.6835
-3.26985
-3.85619
-4.44324
-5.02959
-5.61593
-6.20298
-6.78933
-7.37567
-7.96272
-8.54906
-9.13541
-9.72175
-10.3088
-10.8951
-11.4822
-12.0685
-12.6549
-13.2419
-13.8283

1
1
1
1
0
0
0

Yt

.283552

.254081

.225286

.197153

.168842

.142004

.114998

.089396

.064383

.039212

.015351

.902744

.803191

.714113
0.634915
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.564898

.502248

.446546

.397302

.353239

.314064

.279429

.248439

.220886

.196527

.174731

.155353

.138221

.122892

.068323

.038012

.021148

.011758

.006542
0.003639
0.002023
0.001126
0.000626
0
0
0

3
1
1
5
3
1
9

.000348

.000194

.000108
6E-05
.33E-05
.85E-05
.03E-05
.74E-06
.19E-06
.77E-06
.87E-07



LENSE OIL

MW5S RISING HEAD SLUG TEST DATA (5-24-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER

AND RICE (1976) METHOD.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:

1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA

2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TINE VALUES

3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT

4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS

5.) CHOOSE A VALUE FOR TINE t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t=0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:
Constant 0.108852
Std Err of Y Est 0.030228
R Squared 0.996313
No. of Observations 16
Degrees of Freedom 14

X Coefficient(s) -0.11732
Std Err of Coef. 0.001907

Regression line equation:

Ln Y = -0.11732 t+0.108852

Ln Y intercept: 0.108852

SLUG TEST PARAMETERS

Length of slug (Ls)=
Slug diameter (Ds)=

Initial theoret. induced head (Yo)=
Actual initial induced head (Ho)=

Radius of developed zone (rw) =

Radius of well casing (rc)=
Effective length of inflow (L)=

Saturated thickness of aquifer (D)*

L/rw=
A-

Constants based on L/rw: B=
C=

Distance between top of aquifer
and screen bottom (H)=

D > H Ln (R/rw)=
D = H Ln (R/rw)=
Ln((D-H)/rw)=Note:

where:
D > H
D = H

3
0.14

1.114998
1.17

0.375
0.0833

10
175

26.66667
2.384

0.3667
1.9177

ft.
ft.

ft.
ft.
ft.
ft.

ft.
ft.

10.2
.980527

.469609

6

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=C1.1/Ln(H/rw)+(A+BLn[(D-H)/rw])/L/rw]**-1
Ln(R/rw)=[1.1/Ln(H/rw)+C/(L/rw)]**-1

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordertj pair on regression
line (t,Yt):

Note: Choose Yt and t

Yo = 1.114998 ft.
Yt = 0.902744 ft.
t * 1.8 sec.

RADIUS OF INFLUENCE

R= 2.717459 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.002457 cm/sec
K= 52.08931 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



31.2
32.2
33.2
34.2
35.2
36.2
37.2
38.2
39.2
40.2
41.2
42.2
43.2
44.2
45.2
46.2
47.2
48.2
49.2
50.2

0.047627
0.0477

0.047752
0.047819
0.047874
0.047922
0.047938
0.047973
0.048001
0.048027
0.048049
0.048042
0.048062
0.048062
0.04807

0.048094
0.048096
0.04809
0.04808

0.048097

0.5200 0.096123 9.412484 28.3
0.5367 0.081816 9.426791 29.3
0.5533 0.071368 9.437239 30.3
0.5700 0.058188 9.450419 31.3
0.5867 0.047257 9.46135 32.3
0.6033 0.037935 9.470672 33.3
0.6200 0.034719 9.473887 34.3
0.6367 0.027808 9.480798 35.3
0.6533 0.022182 9.486425 36.3
0.6700 0.017038 9.491569 37.3
0.6867 0.0127 9.495907 38.3
0.7033 0.014146 9.49446 39.3
0.7200 0.010126 9.49848 40.3
0.7367 0.010126 9.49848 41.3
0.7533 0.00852 9.500087 42.3
0.7700 0.003858 9.504749 43.3
0.7867 0.003375 9.505231 44.3
0.8033 0.004662 9.503945 45.3
0.8200 0.006591 9.502016 46.3
0.8367 0.003215 9.505391 47.3

-2.34213 -1.85597
-2.50328 -1.96665
-2.63991 -2.07734
•2.84408 -2.18802
-3.05216 -2.29871
•3.27189 -2.40939
-3.36046 -2.52007
-3.58242 -2.63076
-3.80848 -2.74144
-4.07234 -2.85213
-4.36618 -2.96281
-4.25831 -3.07349
-4.5926 -3.18418
-4.5926 -3.29486
-4.76537 -3.40555

-5.55768 -3.51623
-5.69121 -3.62691
-5.3683 -3.7376
-5.02206 -3.84828
-5.7398 -3.95897

0.156301
0.139924
0.125263
0.112138
0.100389
0.08987
0.080454
0.072024
0.064477
0.057721
0.051673
0.046259
0.041412
0.037073
0.033189
0.029711
0.026598
0.023811

0.021316
0.019083



11.2
11.4
11.6
11.8
12

12.2
12.4
12.6
12.8

13
13.2
13.4
13.6
13.8
14

14.2
14.4
14.6
14.8

15
15.2
15.4
15.6
15.8

16
16.2
16.4
16.6
16.8
17

17.2
17.4
17.6
17.8

18
18. i
18.4
18.6
18.8

19
19.2
19.4
19.6
19.8
20

20.2
21.2
22.2
23.2
24.2
25.2
26.2
27.2
28.2
29.2
•^0.2

0.0408
0.040906
0.041099
0.04125

0.041383
0.041591
0.041722
0.041866
0.041988
0.042124
0.042249
0.042432
0.042542
0.042652
0.042829
0.04291

0.043056
0.043161
0.043281
0.043427
0.043516
0.043624
0.043744
0.043833
0.043969
0.044062
0.04414

0.044234
0.044296
0.044374
0.044458
0.044561
0.044624
0.044726
0.044808
0.04488

0.044977
0.045027
0.045145
0.045206

0.04528
0.045353
0.045441
0.045463
0.045569
0.045658
0.045948
0.046229
0.04648

0.046675
0.046846
0.047057
0.047211
0.047314
0.047455
0.047542

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.1867

.1900

.1933

.1967

.2000

.2033

.2067

.2100

.2133

.2167

.2200

.2233

.2267

.2300

.2333

.2367

.2400

.2433

.2467

.2500

.2533

.2567

.2600

.2633

.2667
0.2700
0
0

.2733

.2767
0.2800
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.2833

.2867

.2900

.2933

.2967

.3000

.3033

.3067

.3100

.3133

.3167

.3200

.3233

.3267
0.3300
0
0
0
0
0

.3333

.3367

.3533

.3700

.3867
0.4033
0
0
0
0

.4200

.4367

.4533

.4700
0.4867
0 .5033

1.445356
1.424458
1.386364
1.356466
1.330107
1.289119
1.263077
1.234789
1.210516
1 . 183674
.159081
.122915
.101053
.079356
.044474
.028401

0.999468
0.978733
0.955105
0.926172
0.90865

0.887273
0.863644
0.845964
0.819121
0.800796
0.785206
0.766719
0.754504
0.739073
0.722356
0.702103
0.689725
0.669474
0.653239
0.639095
0.619806

0.61
0.586694
0.574638
0.560012
0.545545
0.528186
0.523846
0.502789
0.485269
0.428045
0.372431
0.322763
0.284346
0.250431
0.208798
0.178419
0.158006
0.130198

0.113

8
8
8

8

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

.063251

.084148

.122243
8.15214
8.1785

.219488
8.24553
.273818
.298091
.324933
.349526
.385692
.407553
.429251
.464132
.480206
.509138
.529874
.553502
.582435
.599957
.621334

8.644962
8.662642
8.689486
8.70781

8
8
8
8
8
8
8
8
8
8

8
8
8
8
8
8
8
9
9
9
9

.723401

.741887

.754103

.769534

.786251

.806504

.818881

.839132

.855368

.869512
8.8888

.898607

.921913

.933968

.948595

.963061

.980421

.984761

.005818

.023338

.080561

.136176
9.185844
9
9
9
9

.224261

.258176

.299808

.330188
9.350601
9
9

.378409

.395607

8.3
8.5
8.7
8.9
9.1
9.3
9.5
9.7
9.9
10.1
10.3
10.5
10.7
10.9
11.1
11.3
11.5
11.7
11.9
12.1
12.3
12.5
12.7
12.9
13.1
13.3
13.5
13.7
13.9
14.1
14.3
14.5
14.7
14.9
15.1
15.3
15.5
15.7
15.9
16.1
16.3
16.5
16.7
16.9
17.1
17.3
18.3
19.3
20.3
21.3
22.3
23.3
24.3
25.3
26.3
27.3

*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*

0.368355
0.353792
0.326684
0.304883
0.285259
0.253959
0.233551
0.2109
0.191047
0.168623
0.147627
0.115928
0.096267
0.076364
0.043514
0.028005
-0.00053
-0.0215
-0.04593
-0.0767
-0.0958
•0.1196
-0.14659
•0.16728
-0.19952
-0.22215
-0.24181
-0.26563
-0.28169
-0.30236
•0.32524
•0.35368
-0.37146
•0.40126
-0.42581
-0,4477
-0.47835
-0.4943
•0.53325
-0.55401
-0.5798
-0.60597
•0.63831
•0.64656
-0.68759
-0.72305
-0.84853
0.9877

•1.13084
-1.25756
-1.38457
-1.56639
•1.72362
•1.84512
•2.0387
•2.18037

0.357709
0.335572
0.313435
0.291298
0.269162
0.247025
0.224888
0.202751
0.180614
0.158478
0.136341
0.114204
0.092067
0.06993

0.047794
0.025657
0.00352

-0.01862
-0.04075
0.06289

-0.08503
-0.10716
-0.1293

-0.15144
-0.17357
-0.19571
-0.21785
-0.23998
-0.26212
-0.28426
-0.3064

-0.32853
-0.35067
-0.37281
-0.39494
-0.41708
•0.43922
-0.46135
-0.48349
-0.50563
-0.52776
-0.5499

-0.57204
-0.59417
-0.61631
-0.63845
-0.74913
-0.85982
-0.9705

-1.08118
-1.19187
-1.30255
-1.41323
-1.52392
•1.6346

-1.74529

1.430049
1.39874

1.368117
1.338164
1. '508867
1.280211
1.252183
1.224768
1.197953
1.171726
1.146072
.120981
.096439
.072434
.048954
.025989
.003526

0.981555
0.960066
0.939046
0.918487
0.898378
0.87871

0.859472
0.840655
0.82225

0.804248
0.78664

0.769416
0.752572
0.736096
0.71998

0.704217
0.688799
0.673719
0.658969
0.644542
0.63043

0.616628
0.603128
0.589923
0.577008
0.564375
0.552019
0.539933
0.528112
0.472777
0.42324

0.378894
0.339194
0.303654
0.271837
0.243355
0.217856
0.19503

0.174595



5 0.033881
5.1 0.033959
5.2 0.034127
5.3 0.034289
5.4 0.034443
5.5 0.034598
5.6 0.034744
5.7 0.034814
5.8 0.034988
5.9 0.035122
6 0.035288

6.1 0.035425
6.2 0.035513
6.3 0.035648
6.4 0.035787
6.5 0.035936
6.6 0.036086
6.7 0.036212
6.8 0.036296
6.9 0.036429
7 0.036553

7.1 0.036695
7.2 0.036822
7.3 0.036968
7.4 0.037042
7.5 0.037155
7.6 0.037286
7.7 0.037404
7.8 0.037534
7.9 0.037608
8 0.037706

8.1 0.03784
8.2 0.037969
8.3 0.038088

8.400001 0.038199
8.5 0.038247
8.6 0.038378
8.7 0.038488
8.8 0.038598

8.900001 0.038721
9 0.038772

9.1 0.038888
9.2 0.038986
9.3 0.039087

9.400001 0.039187
9.5 0.039306
9.6 0.039329
9.7 0.039463
9.8 0.039565

9.900001 0.039673
10 0.039682

10.2 0.039865
10.4 0.040025
10.6 0.040261
10.8 0.040437

11 0.040585

0.0833 2.812751 6.695856 2.1
0.0850 2.79732 6.711287 2.2
0.0867 2.764209 6.744397 2.3
0.0883 2.732061 6.776545 2.4
0.0900 2.701682 6.806925 2.5
0.0917 2.67098 6.837626 2.6
0.0933 2.642208 6.866399 2.7
0.0950 2.628385 6.880221 2.8
0.0967 2.593988 6.914619 2.9
0.0983 2.567466 6.94114 3
0.1000 2.534676 6.973931 3.1
0.1017 2.507677.0009373.2
0.1033 2.490312 7.018294 3.3
0.1050 2.463628 7.044978 3.4
0.1067 2.436142 7.072464 3.5
0.1083 2.406727 7.101879 3.6
0.1100 2.376992 7.131615 3.7
0.1117 2.352077 7.15653 3.8
0.1133 2.335522 7.173085 3.9
0.1150 2.30916 7.199447 4
0.1167 2.284727 7.223879 4.1
0.1183 2.256599 7.252008 4.2
0.1200 2.231524 7.277083 4.3
0.1217 2.202591 7.306016 4.4
0.1233 2.188125 7.320482 4.5
0.1250 2.165783 7.342824 4.6
0.1267 2.139743 7.368864 4.7
0.1283 2.116435 7.392172 4.8
0.1300 2.090877 7.417729 4.9
0.1317 2.076251 7.432356 5
0.1333 2.056802 7.451804 5.1
0.1350 2.030279 7.478328 5.2
0.1367 2.004883 7.503723 5.3
0.1383 .981415 7.527192 5.4
0.1400 .959395 7.549211 5.500001
0.1417 .949911 7.558696 5.6
0.1433 .924032 7.584575 5.7
0.1450 .902332 7.606275 5.8
0.1467 .880472 7.628134 5.9
0.1483 .856202 7.652405 6.000001
0.1500 .846073 7.662534 6.1
0.1517 .823249 7.685358 6.2
0.1533 1.803967.7046466.3
0.1550 1.78387 7.724737 6.4
0.1567 1.764097 7.74451 6.500001
0.1583 1.74063 7.767976 6.6
0.1600 .736128 7.772478 6.7
0.1617 .709607 7.799 6.8
0.1633 .689356 7.819251 6.9
0.1650 .668138 7.840468 7.000001
0.1667 1.66637 7.842237 7.1
0.1700 .630204 7.878403 7.3
0.1733 .598538 7.910069 7.5
0.1767 .551925 7.956682 7.7
0.1800 .517043 7.991563 7.9
0.1833 .487789 8.020818 8.1

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

1.034163 1.04395
1.028662 1.032881
1.016755 1.021813
1.005056 1.010744
0.993874 0.999676
0.982446 0.988608
0.971615 0.977539
0.96637 0.966471
0.953197 0.955402
0.94292 0.944334
0.930066 0.933266
0.919354 0.922197
0.912408 0.911129
0.901635 0.90006
0.890416 0.888992
0.878268 0.877924
0.865836 0.866855
0.855299 0.855787
0.848235 0.844718
0.836884 0.83365
0.826247 0.822582
0.813859 0.811513
0.802685 0.800445
0.789634 0.789376
0.783045 0.778308
0.772782 0.76724
0.760686 0.756171
0.749733 0.745103
0.737584 0.734034
0.730564 0.722966
0.721153 0.711898
0.708173 0.700829
0.695586 0.689761
0.683811 0.678692
0.672636 0.667624
0.667784 0.656556
0.654423 0.645487
0.643081 0.634419
0.631523 0.62335
0.618532 0.612282
0.613061 0.601214
0.60062 0.590145
0.589985 0.579077
0.578785 0.568008
0.567639 0.55694
0.554247 0.545872
0.551658 0.534803
0.536263 0.523735
0.524347 0.512666
0.511708 0.501598
0.510647 0.49053
0.488705 0.468393
0.469089 0.446256
0.439496 0.424119
0.416763 0.401982
0.397291 0.379846

2.840413
2.809148
2.778226
2.747645
2.717401
2.68749

2.657907
2.628651
2.599716
2.5711

2.542799
2.51481

2.487128
2.459752
2.432676
2.405899
2.379416
2.353225
2.327322
2.301705
2.276369
2.251312
2.226531
2.202023
2.177784
2.153813
2.130105
2.106658
2.083469
2.060536
2.037855
2.015423
1.993239
1.971298
1.949599
1.92814

1.906916
1.885926
1.865167
1.844636
1.824331
1.80425
1.78439

1.764749
1.745323
1.726112
1.707112
1.688321
1.669737
1.651358
1.633181
1.597425
1.562451
1.528244
1 .494785
1.462059



RAW DATA Note: 1 ft. head = 0.00506 volts
Induced head = final head reading-transducer head at time t

Time
(sec.)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1,8
1.9
2

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

Transducer
Head

(Volts)

0.028855
0.028859
0.028862
0.028873
0.028866
0.028872
0.028859
0.028865
0.028877
0.028873
0.028868
0.028871
0.028881
0.028876
0.028881
0.028866
0.02889

0.028881
0.028876
0.028872
0.028869
0.028875
0.02887

0.028877
0.029327
0.033033
0.030547
0.030221
0.030158
0.030294
0.030492
0.030702
0.030934
0.03116
0.03127

0.031476
0.031683
0.031899
0.032084
0.032182
0.032374
0.032563
0.032751
0.032924
0.033099
0.033195
0.033365
0.033548
0.033706

Time
(min.)

0.0017
0.0033
0.0050
0.0067
0.0083
0.0100
0.0117
0.0133
0.0150
0.0167
0.0183
0.0200
0.0217
0.0233
0.0250
0.0267
0.0283
0.0300
0.0317
0.0333
0.0350
0.0367
0.0383
0.0400
0.0417
0.0433
0.0450
0.0467
0.0483
0.0500
0.0517
0.0533
0.0550
0.0567
0.0583
0.0600
0.0617
0.0633
0.0650
0.0667
0.0683
0.0700
0.0717
0.0733
0.0750
0.0767
0.0783
0.0800
0.0817

Induced
Value Y

3.805951
3.805308
3.804664
3.802415
3.803862
3.802735
3.805308
3.804022
3.801771
3.802575
3.803379
3.802897
3.800806
3.801933
3.800968
3.803862

3.7992
3.800806
3.801933
3.802735
3.803217
3.802093
3.803057
3.801611
3.712723
2.980401
3.471617
3.536071
3.548449
3.521605
3.482545
3.441075
3.395265
3.350419
3.328719
3.288053
3.247065
3.20447
3.16782

3.148534
3.110599
3.073308
3.036016
3.001939
2.967221
2.948253
2.91466

2.878494
2.84731

head Translated
(ft) Time (sec.)

5.702656
5.703298
5.703943
5.706192
5.704745
5.705872
5.703298
5.704585
5.706836
5.706032
5.705227
5.705709

5.7078
5.706674
5.707638
5.704745
5.709407

5.7078
5.706674
5.705872
5.705389
5.706514
5.705549
5.706996
5.795883
6.528206
6.03699

5.972536
5.960158
5.987002
6.026061
6.067532
6.113342
6.158188
6.179887
6.220553
6.261542
6.304136
6.340787
6.360073
6.398008
6.435298
6.472591
6.506668
6.541385
6.560354
6.593947
6.630113
6.661296

-2.8
-2.7
-2.6
-2.5
-2.4
-2.3
-2.2
-2.1
-2
-1.9
-1.8
-1.7
-1.6
-1.5
-1.4
-1.3
-1.2
-1.1
•1
-0.9
-0.8
-0.7
-0.6
-0.5
-0.4
•0.3
-0.2
-0.1
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2

Data used in
linear fit Ln (Y)

.336566

.336397

.336228

.335636

.336017

.335721

Ln (Yt)
(theor.)

1.336397

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
,
1
1
1
1
1
1
1
1
1
1
1

.336059

.335467

.335678

.33589

.335763

.335213

.33551

.335256

.336017

.33479

.335213

.33551

.335721

.335847

.335552

.335805

.335425

.311766

.092058

.24462

.263016

.26651

.258917

.247763

.235784

.222382

.209085

.202588

.190296

.177752

. 164547

.153044

.146937

.134815

.122755

.110546

.099258

.087626

.081213

.069753

.057267

.046375

1
1

1
1
1
1
1

1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

.586301

.575233

.564164

.553096

.542027

.530959

.519891

.508822

.497754

.486685

.475617

.464549
1.45348
.442412
.431343
.420275
.409207
.398138
1.38707
.376001
.364933
.353865
.342796
.331728
.320659
.309591
.298523
.287454
.276386
.265317
.254249
.243181
.232112
.221044
.209976
.198907
.187839
1.17677
.165702
.154634
.143565
.132497
.121428
1.11036
.099292
.088223
.077155
.066086
.055018

Yt

4.885644
4.831866
4.77868

4.726079
4.674057
4.622608
4.571725
4.521403
4.471634
4.422413
4.373734
4.325591
4.277977
4.230888
4.184317
4.138259
4.092707
4.047657
4.0C3103
3.95904

3.915461
3.872362
3.829738
3.787582
3.745891
3.704659
3.66388
3.62355

3.583665
3.544218
3.505205
3.466622
3.428464
3.390725
3.353403
3.31649

3.279985
3.243881
3.208174
3.17286

3.137936
3.103395
3.069235
3.035451
3.002038
2.968994
2.936313
2.903992
2.872027



u£HZ OIL

MW04D RISING HEAD PRESSURE TEST DATA (5-30-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER

AND RICE (1976) METHOD. AIR PRESSURE WAS USED TO PUSH THE UATER DOWN

IN THE WELL AND RECOVERY RATE WAS MEASURED.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:

1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA

2.) DECIDE WHICH DATA IS APPROPRIATE. CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TINE VALUES

3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT

4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS

5.) CHOOSE A VALUE FOR TINE t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t«0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:
Constant 1.276386

Std Err of Y Est 0.01102

R Squared 0.999392

No. of Observations 108
Degrees of Freedom 106

X Coefficient(s) -0.11068
Std Err of Coef. 0.000265

Regression line equation:

Ln Y * -0.11068 t+1.276386

Ln Y intercept: 1.276386

SLUG TEST PARAMETERS

Length of slug <Ls)=

Slug diameter (Ds)*
Initial theoret. induced head (Yo)*
Actual initial induced head (Ho)*

Radius of developed zone (rw)*
Radius of well casing (re)*

Effective length of inflow (D-
Saturated thickness of aquifer (D)=

L/rw*
A*

Constants based on L/rw: B*
C*

Distance between top of aquifer
and screen bottom (H)=

D > H Ln (R/rw)=

D * H Ln (R/rw)*

Ln((D-H)/rw)*

3.583665
3.548449

0.25
0.0833

5
175
20

2.1686
0.318

1.6788

ft.
ft.
ft.
ft.
ft.
ft.
ft.
ft.

Note:

where:

D > H
D * H

33
2.330402
3.233938

6

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=[1.1/Ln(H/rw)*(A+BLnt(D-H)/rw])/L/rw]**-1
Ln(R/rw)=[1.1/Ln(H/rw)*C/(L/rw)]**-1

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordered pair on regression
line (t,Yt):

Note: Choose Yt and t

Yo * 3.583665 ft.
Yt * 3.279985 ft.
t > 0.8 sec.

RADIUS OF INFLUENCE

R= 2.570519 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K- 0.005455 cm/sec
K= 115.6529 gal/dayft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA

Transducer
Time Head Translated Induced head Translated Data used in
(min.) (ft.) Time (min.) Value Y (ft) Time (sec.) linear fit Ln (Y)

0
0.0033
0.0066
0.0099
0.0133
0.0166
0.02

0.0233
0.0266
0.03

0.0333
0.05

0.0666
0.0833

0.1
0.1166
0.1333
0.15

0.1666
0.1833

0.2
J.2166
C.2333
0.25

0.2666
0.2&33

0.3
0.3166
0.3: .J3
0.4167

-2
-3
-3
-2
-1

.13

.04

.08

.08

.48
-1.48
-1
-1
-

-1
-0
-0
-0
•0
•0
-0
•0
•0

.26

.18
1.1
.01
.94
.64
.45
.34
.29
.25
.23
.22
-0.2

-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0

.19

.18

.18

.17

.16

.16

.16

.15

.15

.14

.12

-0
-0
-0
-0
-0

0
0

0

0
0

0
0

0
0

0
0

-0.02
.0167
.0134
.0101
.0067
.0034

0
.0033
.0066
0.01
.0133
0.03
.0466
.0633
0.08
.0966
.1133
0.13
.1466
.1633
0.18
.1966
.2133
0.23

0.2466
0.2633

0
0
0

0.28
.2966
.3133
.3967

2
3
3
2
1
1
1
1

1
0
0
0
0
0
0
0

.13

.04

.08

.08

.48

.48

.26

.18
1.1
.01
.94
.64
.45
.34
.29
.25
.23
0.22

0
0
0
0
0
0
0
0
0
0
0

0.2
.19
.18
.18
.17
.16
.16
.16
.15
.15
.14
.12

-1.2
-1.002
-0.804
-0.606
-0.402
-0.204
0 *
0.198 *
0.396 *
0.6 *
0.798 *
1.8 *
2.796 *
3.798 *
4.8
5.796
6.798
7.8
8.796
9.798
10.8
11.796
12.798
13.8
14.796
15.798
16.8
17.796
18.798
23.802

0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
-0
-0
-0
•1
•1
-

-
-
-
•
-1
-1
-1

756122
111858
12493
732368
392042
392042
231112
165514
09531
00995
.06188
.44629
.79851
.07881
.23787
.38629
.46968
.51413
.60944
.66073
.7148
.7148
.77196
.83258
.83258

-1.83258
-1
-1
-1
•2

.89712

.89712

.96611

.12026

Ln (Yt)
(theor.)

0.647217
0.577261
0.507305
0.437349
0.365273
0.295316
0.22324
0.153284
0.083328
0.011252
•0.0587
•0.41272
-0.76462
-1.11865
-1.47267
-1.82457
-2.17859
-2.53261
-2.88451
-3.23853
-3.59255
-3.94445
-4.29847
-4.65249
-5.00439
-5.35841
-5.71243
-6.06433
•6.41835
-8.18633

Yt

1.910217
1.781153
1.660809
1.548596
.440907
.343551
.250121
.165656
.086898
1.011316
0.942986
0.661845
0.465509
0.326722
0.229313
0.161288
0.113201
0.079452
0.055882
0.039222
0.027528
0.019362
0.013589
0.009538
0.006708
0.004708
0.003305
0.002324
0.001631
0.000278



LENZ OIL

NW4S RISING HEAD SLUG TEST DATA (5-23-91))

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER

AND RICE (1976) METHOD.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:

1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA

2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES

3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT

4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS

5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t*0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:

Constant 0.22324
Std Err of Y Est 0.026546
R Squared 0.997439
No. of Observations 8
Degrees of Freedom 6

X Coefficient(s) -0.35331
Std Err of Coef. 0.007309

Regression line equation:

Ln Y * -0.35331 t+ 0.22324

Ln Y intercept: 0.22324

SLUG TEST PARAMETERS

Length of slug (Ls)=
Slug diameter (Ds)*

Initial theoret. induced head (Yo)*
Actual initial induced head (Ho)*

Radius of developed zone (rw)=
Radius of well casing (re)*

Effective length of inflow (L)=
Saturated thickness of aquifer (D)*

L/rw*
A*

Constants based on L/rw: B*
C*

Distance between top of aquifer
and screen bottom (H)*

D > H Ln (R/rw)*
D * H Ln (R/rw)=
Ln((D-H)/rw)*Note:

where:
D > H
D = H

3
0.14

1.250121

1.26
0.25

0.0833

2.4
175
9.6

1.8441

0.2596

1.1813

ft.
ft.
ft.
ft.
ft.
ft.
ft.
ft.

7.5

1.47545

2.239804

6

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=C1.1/Ln(H/rw)+(A+BLn[(D-H)/rw])/L/rw]**-1
Ln(R/rw)=[1.1/Ln(H/rw)+C/(L/rw)]**-1

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordered pair on regression
line (t.Yt):

Note: Choose Yt and t

Yo = 1.250121 ft.
Yt * 0.661845 ft.
t * 1.8 sec.

RADIUS OF INFLUENCE

R* 1.093251 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.022969 cm/sec
K= 486.9503 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



31.2
32.2
33.2
34.2
35.2
36.2
37.2
38.2
39.2
40.2
41.2
42.2
43.2
44.2
45.2
46.2
47.2
48.2
49.2
50.2

0.047627
0.0477

0.047752
0.047819
0.047874
0.047922
0.047938
0.047973
0.048001
0.048027
0.048049
0.048042
0.048062
0.048062
0.04807

0.048094
0.048096
0.04809
0.04808

0.048097

0,5200 0.096123
0.5367 0.081816
0.5533 0.071368
0.5700 0.058188
0.5867 0.047257
0.6033 0.037935
0.6200 0.034719
0.6367 0.027808
0.6533 0.022182
0.6700 0.017038
0.6867 0.0127
0.7033 0.014146
0.7200 0.010126
0.7367 0.010126
0.7533 0.00852
0.7700 0.003858
0.7867 0.003375
0.8033 0.004662
0.8200 0.006591
0.8367 0.003215

28.3
29.3
30.3
31.3
32.3
33.3
34.3
35.3
36.3
37.3
38.3
39.3
40.3
41.3
42.3
43.3
44.3
45.3
46.3
47.3

-2.34213
•2.50328
-2.63991
-2.84408
-3.05216
-3.27189
-3.36046
-3.58242
-3.80848
-4.07234
-4.36618
-4.25831
-4.5926
-4.5926
•4.76537
•5.55768
•5.69121
-5.3683
-5.02206
-5.7398

-1.85883
-1.96963
-2.08043
-2.19124
-2.30204
-2.41284
•2.52364
-2.63444
-2.74525
-2.85605
-2.96685
-3.07765
-3.18846
-3.29926
-3.41006
-3.52086
-3.63166
-3.74247
-3.85327
-3.96407

0.155855
0.139508
0.124876
0.111778
0.100055
0.089561
0.080167
0.071759
0.064232
0.057495
0.051465
0.046067
0.041236
0.036911
0.033039
0.029574
0.026472
0.023696
0.02121

0.018986



11.2
11.4
11.6
11.8

12
12.2
12.4
12.6
12.8
13

13.2
13.4
13.6
13.8

14
14.2
14.4
14.6
14.8

15
15.2
15.4
15.6
15.8

16
16.2
16.4
16.6
16.8
17

17.2
17.4
17.6
17.8
18

18.2
18.4
18.6
18.8
19

19.2
19.4
19.6
19.8
20

20.2
21.2
22.2
23.2
24.2
25.2
26.2
27.2
28.2
29.2
30.2

0.0408
0.040906
0.041099
0.04125

0.041383
0.041591
0.041722
0.041866
0.041988
0.042124
0.042249
0.042432
0.042542
0.042652
0.042829
0.04291

0.043056
0.043161
0.043281
0.043427
0.043516
0.043624
0.043744
0.043833
0.043969
0.044062
0.04414

0.044234
0.044296
0.044374
0.044458
0.044561
0.044624
0.044726
0.044808
0.04488

0.044977
0.045027
0.045145
0.045206
0.04528

0.045353
0.045441
0.045463
0.045569
0.045658
0.045948
0.046229
0.04648

0.046675
0.046846
0.047057
0.047211
0.047314
0.047455
0.047542

0.1867
0.1900
0.1933
0.1967
0.2000
0.2033
0.2067
0.2100
0.2133
0.2167
0.2200
0.2233
0.2267
0.2300
0.2333
0.2367
0.2400
0.2433
0.2467
0.2500
0.2533
0.2567
0.2600
0.2633
0.2667
0.2700
0.2733
0.2767
0.2800
0.2833
0.2867
0.2900
0.2933
0.2967
0.3000
0.3033
0.3067
0.3100
0.3133
0.3167
0.3200
0.3233
0.3267
0.3300
0.3333
0.3367
0.3533
0.3700
0.3867
0.4033
0.4200
0.4367
0.4533
0.4700
0.4867
0.5033

1.445356
1.424458
1.386364
1.356466
1.330107
1.289119
1.263077
1.234789
1.210516
1.183674
1.159081
1.122915
1.101053
1.079356
1.044474
1.028401
0.999468
0.978733
0.955105
0.926172
0.90865

0.887273
0.863644
0.845964
0.819121
0.800796
0.785206
0.766719
0.754504
0.739073
0.722356
0.702103
0.689725
0.669474
0.653239
0.639095
0.619806

0.61
0.586694
0.574638
0.560012
0.545545
0.528186
0.523846
0.502789
0.485269
0.428045
0.372431
0.322763
0.284346
0.250431
0.208798
0.178419
0.158006
0.130198

0.113

8.3
8.5
8.7
8.9
9.1
9.3
9.5
9.7
9.9
10.1
10.3
10.5
10.7
10.9
11.1
11.3
11.5
11.7
11.9
12.1
12.3
12.5
12.7
12.9
13.1
13.3
13.5
13.7
13.9
14.1
14.3
14.5
14.7
14.9
15.1
15.3
15.5
15.7
15.9
16.1
16.3
16.5
16.7
16.9
17.1
17.3
18.3
19.3
20.3
21.3
22.3
23.3
24.3
25.3
26.3
27.3

*
*
*
*
*
•

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*

*

*

*

*

*

*

*

*

0.368355
0.353792
0.326684
0.304883
0.285259
0.253959
0.233551
0.2109
0.191047
0.168623
0.147627
0.115928
0.096267
0.076364
0.043514
0.028005
-0.00053
-0.0215
-0.04593
-0.0767
-0.0958
•0.1196
-0.14659
-0.16728
-0.19952
-0.22215
-0.24181
•0.26563
-0.28169
-0.30236
-0.32524
-0.35368
-0.37146
-0.40126
-0.42581
-0.4477
-0.47835
•0.4943
•0.53325
-0.55401
•0.5798
•0.60597
•0.63831
-0.64656
•0.68759
-0.72305
-0.84853
-0.9877
- .13084
- .25756
- .38457
- .56639
• .72362
- .84512
-2.0387
-2.18037

0.357212
0.335051
0.312891
0.290731
0.26857
0.24641

0.224249
0.202089
0.179928
0.157768
0.135608
0.113447
0.091287
0.069126
0.046966
0.024806
0.002645
-0.01952
-0.04168
-0.06384

-0.086
-0.10816
-0.13032
-0.15248
•0.17464
-0.1968

-0.21896
-0.24112
-0.26328
-0.28544
-0.3076

-0.32976
-0.35192
-0.37408
-0.39624
-0.4184

-0.44056
-0.46272
-0.48488
•0.50704
•0.5292

•0.55137
•0.57353
•0.59569
-0.61785
•0.64001
-0.75081
-0.86161
•0.97241
•1.08322
-1.19402
-1.30482
-1.41562
•1.52642
•1.63723
-1.74803

1 .429339
1.398012
1.367372
1.337404
1.308093
1.279424
1.251383
1.223957
1.197132
1.170895
1.145232
1.120133
1.095583
1.071572
1.048086
1.025116
1.002649
0.980674
0.959181
0.938159
0.917597
0.897487
0.877817
0.858578
0.839761
0.821356
0.803355
0.785748
0.768527
0.751683
0.735209
0.719095
0.703335
0.687921
0.672844
0.658097
0.643674
0.629567
0.615769
0.602273
0.589073
0.576163
0.563535
0.551184
0.539104
0.527289
0.471985
0.422481
0.378169
0.338505
0.303002
0.271221
0.242775
0.217311
0.194519
0.174117



5 0.033881
5.1 0.033959
5.2 0.034127
5.3 0.034289
5.4 0.034443
5.5 0.034598
5.6 0.034744
5.7 0.034814
5.8 0.034988
5.9 0.035122
6 0.035288

6.1 0.035425
6.2 0.035513
6.3 0.035648
6.4 0.035787
6.5 0.035936
6.6 0.036086
6.7 0.036212
6.8 0.036296
6.9 0.036429
7 0.036553

7.1 0.036695
7.2 0.036822
7.3 0.036968
7.4 0.037042
7.5 0.037155
7.6 0.037286
7.7 0.037404
7.8 0.037534
7.9 0.037608
8 0.037706

8.1 0.03784
8.2 0.037969
8.3 0.038088

8.400001 0.038199
8. . 0-038247
8.6 0.038378
8.7 0.038488
8.8 0.038598

8.900001 0.038721
9 0.038772

9.1 0.038888
9.2 0.038986
9.3 0.039087

9.400001 0.039187
9.5 0.039306
9.6 0.039329
9.7 0.039463
9.8 0.039565

9.900001 0.039673
10 0.039682

10.2 0.039865
10.4 0.040025
10.6 0.040261
10.8 0.040437

11 0.040585

0.0833 2.812751
0.0850 2.79732
0.0867 2.764209
0.0883 2.732061
0.0900 2.701682
0.0917 2.67098
0.0933 2.642208
0.0950 2.628385
0.0967 2.593988
0.0983 2.567466
0.1000 2.534676
0.1017 2.50767
0.1033 2.490312
0.1050 2.463628
0.1067 2.436142
0.1083 2.406727
0.1100 2.376992
0.1117 2.352077
0.1133 2.335522
0.1150 2.30916
0.1167 2.284727
0.1183 2.256599
0.1200 2.231524
0.1217 2.202591
0.1233 2.188125
0.1250 2.165783
0.1267 2.139743
0.1283 2.116435
0.1300 2.090877
0.1317 2.076251
0.1333 2.056802
0.1350 2.030279
0.1367 2.004883
0.1383 .981415
0.1400 .959395
0.1417 .949911
0.1433 .924032
0.1450 .902332
0.1467 .880472
0.1483 .856202
0.1500 .846073
0.1517 .823249'
0.1533 1.80396
0.1550 1.78387
0.1567 1.764097
0.1583 1.74063
0.1600 1.736128
0.1617 1.709607
0.1633 1.689356
0.1650 1.668138
0.1667 1.66637
0.1700 1.630204
0.1733 1 598538
0.1767 1.551925
0.1800 1.517043
0.1833 1.487789

2.1

2.2
2.3
2.4

2.5
2.6

2.7
2.8

2.9
3
3.1
3.2
3.3
3.4
3.5

3.6
3.7

3.8
3.9
4

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
5
5.1
5.2
5.3
5.4
5.500001
5.6
5.7
5.8
5.9
6.000001
6.1
6.2
6.3
6.4
6.500001
6.6
6.7

6.8
6.9
7.000001
7.1

7.3
7.5
7.7

7.9

8.1

*

*
*

*
*
*

*
*

*

*
*
*
*
*

*
*

*
*

*

*
*
*
*

*
*
*
*
*
*

*
*
*

*
*
*
*

*
*

*
*
*
*

*
*

*
*
*

*
e

*

*

*

*

*

*

*

1.034163 1.044185
1.028662 1.033105
1.016755 1.022024
1.005056 1.010944
0.993874 0.999864
0.982446 0.988784
0.971615 0.977704
0.96637 0.966623
0.953197 0.955543
0.94292 0.944463
0.930066 0.933383
0.919354 0.922302
0.912408 0.911222
0.901635 0.900142
0.890416 0.889062
0.878268 0.877982
0.865836 0.866901
0.855299 0.855821
0.848235 0.844741
0.836884 0.833661
0.826247 0.822581
0.813859 0.8115
0.802685 0.80042
0.789634 0.78934
0.783045 0.77826
0.772782 0.76718
0.760686 0.756099
0.749733 0.745019
0,737584 0.733939
0.730564 0.722859
0.721153 0.711778
0.708173 0.700698
0.695586 0.689618
0.683811 0.678538
0.672636 0.667458
0.667784 0.656377
0.654423 0.645297
0.643081 0.634217
0.631523 0.623137
0.618532 0.612057
0.613061 0.600976
0.60062 0.589896
0.589985 0.578816
0.578785 0.567736
0.567639 0.556655
0.554247 0.545575
0.551658 0.534495
0.536263 0.523415
0.524347 0.512335
0.511708 0.501254
0.510647 0.490174
0.468705 0.468014
0.469089 0.445853
0.439496 0.423693
0.416763 0.401533
0.397291 0.379372

2.841081
2.809775
2.778814
2.748194
2 717X312

2.687963
2.658344
2.629052
2.600082
2.571432
2.543097
2.515075
2.487361
2.459953
2.432846
2.406039
2.379526
2.353306
2.327375
2.301729
2.276367
2.251283
2.226476
2.201943
2.177679
2.153683
2.129952
2.106482
2.08327

2.060315
2.037612
2.015159
1.992954
1.970994
1.949275
1.927796
1 .906554
1.885545
1.864768
1.84422

1.823899
1.803801
1.783925
1.764268
.744827
.725601
.706586
.687781
.669184
.650791
.632601
1.59682
.561823
.527593
.494113

1.461367



RAW DATA Note: 1 ft. head = 0.00506 volts
Induced head * final head reading-transducer head at time t

Time
(sec.)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1

1.1
1.2
1.3

.4

.5

.6

.7

.8

.9
2

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9

3
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

Transducer
Head

(Volts)

0.028855
0.028859
0.028862
0.028873
0.028866
0.028872
0.028859
0.028865
0.028877
0.028873
0.028868
0.028871
0.028881
0.028876
0.028881
0.028866
0.02889

0.028881
0.028876
0.028872
0.028869
0.028875
0.02887

0.028877
0.029327
0.033033
0.030547
0.030221
0.030158
0.030294
0.030492
0.03C702
0.030934
0.03116
0.03127

0.031476
0.031683
0.031899
0.032084
0.032182
0.032374
0.032563
0.032751
0.032924
0.033099
0.033195
0.033365
0.033548
0.033706

Time Induced head
(min.) Value Y (ft)

0.0017 3.805951
0.0033 3.805308
0.0050 3.804664
0.0067 3.802415
0.0083 3.803862
0.0100 3.802735
0.0117 3.805308
0.0133 3.804022
0.0150 3.801771
0.0167 3.802575
0.0183 3.803379
0.0200 3.802897
0.0217 3.800806
0.0233 3.801933
0.0250 3.600968
0.0267 3.803862
0.0283 3.7992
0.0300 3.800806
0.0317 3.801933
0.0333 3.802735
0.0350 3.803217
0.0367 3.802093
0.0383 3.803057
0.0400 3.801611
0.0417 3.712723
0.0433 2.980401
0.0450 3.471617
0.0467 3.536071
0.0483 3.548449
0.0500 3.521605
0.0517 3.482545
0.0533 3.441075
0.0550 3.395265
0.0567 3.350419
0.0583 3.328719
0.0600 3.288053
0.0617 3.247065
0.0633 3.20447
0.0650 3.16782
0.0667 3.148534
0.0683 3.110599
0.0700 3.073308
0.0717 3.036016
0.0733 3.001939
0.0750 2.967221
0.0767 2.948253
0.0783 2.91466
0.0800 2.878494
0.0817 2.84731

Translated
Time (sec.)

-2.8
-2.7
-2.6
-2.5
-2.4
-2.3
-2.2
-2.1
-2
•1.9
-1.8
-1.7
-1.6
-1.5
- .4
- .3
- .2
- .1
-
-0.9
-0.8
-0.7
-0.6
-0.5
-0.4
-0.3
-0.2
-0.1
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

.1

.2

.3

.4

.5

.6

.7
1.8
1.9
2

Data used in
linear fit

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*

Ln (Yt)
Ln (Y) (theor.)

1.336566 1.587115
1.336397 .576035
1.336228 .564955
1.335636 .553874
1.336017 .542794
1.335721 .531714
1.336397 .520634
1.336059 .509554
1.335467 1.498473
1.335678 1.487393
1.33589 1.476313
1.335763 1.465233
1.335213 1.454152
1.33551 1.443072
1.335256 1.431992
.336017 1.420912
.33479 1.409832
.335213 1.398751
.33551 1.387671
.335721 1.376591
.335847 1.365511

1.335552 1.354431
1 .335805 1 .34335
1.335425 1.33227
1.311766 1.32119
1.092058 1.31011
1.24462 1.29903
1.263016 1.287949
1.26651 1.276869
1.258917 1.265789
1.247763 1.254709
1.235784 1.243629
1.222382 1.232548
1.209085 1.221468
1.202588 1.210388

.190296 .199308

.177752 .188227

.164547 .177147

.153044 .166067

.146937 .154987

.134815 .143907

.122755 .132826

.110546 .121746

.099258 1.110666

.087626 1.099586

.081213 1.088506

.069753 1.077425

.057267 1.066345
1.046375 1.055265

Yt

4.889622
4.835743
4.782458
4.72976

4.677642
4.626099
4.575124
4.52471

4.474852
4.425544
4.376778
4.32855

4.280854
4.233683
4.187032
4.140895
4.095266
4.05014

4.005511
3.961374
3.917724
3.874554
3.83186

3.789637
3.747879
3.706581
3.665738
3.625345
3.585397
3.545889
3.506817
3.468175
3.429959
3.392164
3.354786
3.317819
3.28126

3.245104
3.209346
3.173982
3.139007
3.104419
3.070211
3.03638

3.002922
2.969833
2.937108
2.904744
2.872736



LENZ OIL

NW3D RISING HEAD PRESSURE TEST DATA (5-30-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER

AND RICE (1976) METHOD. AIR PRESSURE WAS USED TO PUSH THE WATER DOWN

IN THE WELL AND RECOVERY RATE WAS MEASURED.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:

1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA

2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES

3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT

4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS

5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t*0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:
Constant 1.276869

Std Err of Y Est 0.011221

R Squared 0.999391

No. of Observations 109

Degrees of Freedom 107

X Coefficient(s) -0,1108
Std Err of Coef. 0.000264

Regression line equation:

Ln Y = -0.1108 t+1.276869

Ln Y intercept: 1.276869

SLUG TEST PARAMETERS

Length of slug (Ls)=

Slug diameter (Ds)*
Initial theoret. induced head (Yo)=
Actual initial induced head (Ho)=

Radius of developed zone (rw)=

Radius of well casing (rc)=
Effective length of inflow (L)=

Saturated thickness of aquifer (D)=
L/rw=

A*
Constants based on L/ru: 8=

C=
Distance between top of aquifer
and screen bottom (H)*

D > H Ln (R/rw)=

D = H Ln (R/rw)=

Ln((D-H)/rw)*

3.585397
3.548449

0.25
0.0833

5
175
20

2.1686
0.318
1.6788

ft.
ft.
ft.
ft.
ft.
ft.
ft.
ft.

Note:

where:
D > H
D = H

36.4

2.35474

3.280999

6

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=[1.1/Ln(H/rw)+(A+BLn[(D-H)/rw])/L/rw]**-1
Ln(R/rw)=[1.1/Ln(H/rw)+C/(L/rw)]**-1

Initial theoret. induced head (Yo):
Indue ^ head (Yt) at time t:
Ordered pair on regression
line (t,Yt):

Note: Choose Yt and t

Yo = 3.585397 ft.

Yt = 3.28126 ft.

t = 0.8 sec.

RADIUS OF INFLUENCE

R* 2.633848 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.005518 cm/sec
K= 116.9854 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA

Transducer
Time Head Translated Induced head Translated Data used in Ln (Yt)
(min.) (ft.) Time (min.) Value Y (ft) Time (sec.) linear fit Ln (Y) (theor.)

0
0.0033
0.0066
0.0099
0.0133
0.0166
0.02

0.0233
0.0266
0.03

0.0333
0.05

0.0666
0.0833

0.1
0.1166
0.1333
0.15

0.1666
0.1833

0.2
J.2166
0.2333
0.25

0.2666
0.2833

0.3
0.3166
0.3333
0.4167

0.5
0.5833
0.6667
0.75

0.8333
0.9167

1
1.0833

-3.89
-6.08
-1.95
- .67
- .69
- .66
- .58
- .53
- .46
- .43
- .38
-1.18
-1.02
-0.88
-0.77
•0.69
-0.63
-0.58
-0.54
-0.51
-0.49
-0.47
•0.45
•0.43
•0.41
-0.4
-0.38
•0.37
-0.35
-0.3
-0.26
-0.22
-0.19
-0.16
-0.15
-0.13
-0.11
•0.1

-0.02
-0.0167
-0.0134
-0.0101
-0.0067
-0.0034

0
0.0033
0.0066
0.01

0.0133
0.03

0.0466
0.0633
0.08

0.0966
0.1133
0.13

0.1466
0.1633
0.18

0.1966
0.2133
0.23

0.2466
0.2633
0.28

0.2966
0.3133
0.3967
0.48

0.5633
0.6467
0.73

0.8133
0.8967
0.98

1.0633

3.89
6.08
1.95
1.67
1.69
1.66
1.58
1.53
1.46
1.43
1.38
1.18
1.02
0.88
0.77
0.69
0.63
0.58
0.54
0.51
0.49
0.47
0.45
0.43
0.41
0.4
0.38
0.37
0.35
0.3
0.26
0.22
0.19
0.16
0.15
0.13
0.11
0.1

•1.2
-1.002
-0.804
-0.606
-0.402
-0.204
0 *
0.198 *
0.396 *
0.6 *
0.798 *
1.8 *
2.796 *
3.798 *
4.8 *
5.796 *
6.798
7.8
8.796
9.798
10.8
11.796
12.798
13.8
14.796
15.798
16.8
17.796
13.798
23.802
28.8
33.798
38.802
43.8
48.798
53.802
58.8
63.798

1.358409 0.614962
1.805005 0.586245
0.667829 0.557527
0.512824 0.528809
0.524729 0.499221
0.506818 0.470503
0.457425 0.440915
0.425268 0.412198
0.378436 0.38348
0.357674 0.353892
0.322083 0.325174
0.165514 0.179845
0.019803 0.035386
-0.12783 -0.10994
-0.26136 -0.25527
-0.37106 -0.39973
-0.46204 -0.54506
-0.54473 -0.69039
-0.61619 -0.83485
-0.67334 -0.98018
-0.71335 -1.12551
•0.75502 -1,26997
-0.79851 -1.4153
-0.84397 -1.56063
-0.8916 -1.70508
-0.91629 -1.85041
-0.96758 -1.99574
-0.99425 -2.1402
- .04982 -2.28553
• .20397 -3.01131
- .34707 -3.73621
- .51413 -4.46112
- .66073 -5.1869
- .83258 -5.9118
- .89712 -6.63671
-2.04022 -7.36248
-2.20727 -8.08739
-2.30259 -8,8123

Yt

1 .849587
1.797227
1.746348
1.69691
1.647438
1.6008
1.554129
1.510133
1.467382
1 .424601
1.384272
1.197032
1.036019
0.895885
0.774705
0.6705
0.579806
0.50138
0.43394
0.375244
0.324488
0.280841
0.242854
0.210005
0.181757
0.157172
0.135913
0.117631
0.10172
0.049227
0.023844
0.011549
0.005589
0.002707
0.001311
0.000635
0.000307
0.000149



LENZ OIL

MW3S DUPLICATE FALLING HEAD SLUG TEST DATA (5-23-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER
AND RICE (1976) METHOD.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:
1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA
2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES
3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT
4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS
5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t=0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:
Constant 0.440915
Std Err of Y Est 0.016278
R Squared 0.997441
No. of Observations 10
Degrees of Freedom 8

X Coefficient(s)
Std Err of Coef.

-0.14504
0.002597

Regression line equation:

Ln Y = -0.14504 t+0. 440915

Ln Y intercept: 0.440915

SLUG TEST PARAMETERS

Length of slug (Ls)=
Slug diameter (Ds)=

Initial theoret. induced head (Yo)=
Actual initial induced head (Ho)=

Radius of developed zone (rw)=
Radius of well casing (re)*

Effective length of inflow (L)*
Saturated thickness of aquifer (D)=

L/rw=
A*

Constants based on L/rw: B=
C*

Distance between top of aquifer
and screen bottom (H)=

D > H Ln (R/rw)=
D * H Ln (R/rw)=
Ln((D-H)/rw)=Note:

where:
D > H
D = H

3
0.14

554129
1.58
0.25

0.0833
5

175
20

2.1686
0.318

1.6788

ft.
ft.

ft.
ft.
ft.
ft.
ft.
ft.

8.6
1.950352
2.545579

6

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=l1.1/Ln(H/rw)-(A«-BLn[(D-H)/rw])/L/rw]**-1
Ln(R/rw)=M.1/Ln(H/rw)+C/(L/rw)]**-1

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordered pair on regression
line (t,Yt):

Note: Choose Yt and t

Yo * 1.554129 ft.
Yt = 1.197032 ft.
t = 1.8 sec.

RADIUS OF INFLUENCE

R* 1.75779 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.005983 cm/sec
K= 126.835 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA

Transducer
Time Head Translated Induced head Translated Data used in
(min.) (ft.) Time (min.) Value Y (ft) Time (sec.) linear fit Ln (Y)

0
0
0

.0033

.0066

.0099
0.0133
0

0
0

0

0
0

0
0

0
0

J
0

0
0

0
0
0

0
0

0
0

.0166
0.02
.0233
.0266
0.03
.0333
0.05
.0666
.0833
0.1

.1166

.1333
0.15
.1666
.1833
0.2

.2166

.2333
0.25
.2666
.2833
0.3

.3166

.33-.3

.4167
0.5

.5833

.6667
0.75
.8333
.9167

1

-4.83
-5.24
-1.74
-1.73
-1.67
-1.59
-1.54
-1.5
-1.42
-1.4
-1.35
•1.15
-0.99
-0.85
-0.74
-0.66
-0.6
-0.56
-0.54
-0.49
-0.47
-0.45
-0.43
-0.42
-0.4
-0.38
-0.37
-0.35
•0.34
•0.29
-0.25
-0.21
•0.18
-0.16
-0.13
-0.12
-0.1

-0.0133
-0.01

-0.0067
-0

0
0

0
0

0

.0034
0

.0033

.0067
0.01
.0133
.0167
0.02
.0367
0.0533

0
0

0
0

0
0

0.07
.0867
.1033
0.12
.1367
.1533
0.17
.1867
.2033
0.22

0.2367
0.2533
0.27

0.2867
0

0
0

0
0

0
0

.3033
0.32
.4034
.4867
0.57
.6534
.7367
0.82
.9034
.9867

4.83
5.24
1.74
1.73
1.67
1.59
1.54
1.5
1.42
1.4
1.35
1.15
0.99
0.85
0.74
0.66
0.6
0.56
0.54
0.49
0.47
0.45
0.43
0.42
0.4
0.38
0.37
0.35
0.34
0.29
0.25
0.21
0.18
0.16
0.13
0.12
0.1

-0.798
-0.6
-0.402
-0.204
0 *
0.198 *
0.402 *
0.6 *
0.798 *
1.002 *
1.2 *
2.202 *
3.198 *
4.2 *
5.202 *
6.198
7.2
8.202
9.198
10.2
11.202
12.198
13.2
14.202
15.198
16.2
17.202
18.198
19.2
24.204
29.202
34.2
39.204
44.202
49.2
54.204
59.202

1.
1.
0.
0.

574846
656321
553885
548121

0.512824
0.463734
0.
0.
0.
0.
0.
0.
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
•0
0
-0
•0
-1
-1
•1
-1
-1
-1
-1
-2
-2
-2

431782
405465
350657
336472
300105
139762
.01005
.16252
.30111
.41552
.51063
.57982
.61619
.71335
.75502
.79851
.84397
.8675
.91629
.96758
.99425
.04982
.07881
.23787
.38629
.56065
.7148
.83258
.04022
.12026
.30259

Ln (Yt)
(theor.)

0.616343
0.585605
0.554867
0.524128
0.492459
0.461721
0.430051
0.399313
0.368575
0.336906
0.306168
0.150615
-0.00401
-0.15956
-0.31511
-0.46974
-0.62529
-0.78084
-0.93546
-1.09102
-1.24657
•1.40119
-1.55674
-1.7123
-1.86692
-2.02247
-2.17803
•2.33265
-2.4882
•3.26504
•4.04094
•4.81684
-5.59368
-6.36958
-7.14548
-7.92232
•8.69822

1
1

1
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Yt

.852142

.796077

.741708

.688986

.636335

.586802

.537336

.490801

.445673

.400607
1.35821
.162548
.996001
.852518
.729706
.625168
.535107
0.45802
.392404
.335875
.287489
.246303
.210821
.180451
.154599
.132328
.113265
.097038
.083059
.038196
.017581
.008092
.003721
.001713
.000788
.000363
.000167



UENZ OIL

MW3S RISING HEAD SLUG TEST DATA (5-23-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER
AND RICE (1976) METHOD.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:
1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA
2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES
3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT
4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS
5.) CHOOSE A VALUE FOR TINE t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t*0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:

Constant 0.492459

Std Err of Y Est 0.011435

R Squared 0.998406
No. of Observations 11
Degrees of Freedom 9

X Coefficient(s) -0.15524
Std err of Coef. 0.002067

Regression line equation:

Ln Y = -0.15524 t+0.492459

Ln Y intercept: 0.492459

SLUG TEST PARAMETERS

Length of slug (ls)=

Slug diameter (Ds)=
I n i t i a l theoret. induced head (Yo)=
Actual initial induced head (Ho)=

Radius of developed zone (rw)=

Radius of well casing (rc)=
Effective length of inflow (L)=

Saturated thickness of aquifer (D)=
L/rw=

A*

Constants based on L/rw: B=
C=

Distance between top of aquifer
and screen bottom (H)=

D > H Ln (R/rw)=

D = H Ln (R/rw)=

Ln((D-H)/rw)=Note:

where:

D > H

D = H

3
0.14
1.67

1.636335
0.25

0.0833
5

175
20

2.1686
0.318

1.6788

8.8
1.950352
2.545579

6

ft.
ft.

ft.
ft.
ft.
ft.
ft.
ft.

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=[1.1/Ln(H/rw)+(A+BLn[(D-H)/rw])/L/rw]**-1

Ln(R/rw)=[1.1/Ln(H/rw)+C/(L/rw)]**-1

Initial theoret. induced head (Yo):

Induced head (Yt) at time t:

Ordered pair on regression

line (t,Yt):

Note: Choose Yt and t

Yo = 1.636335 ft.

Yt = 1.445673 ft.

t = 0.798 sec.

RADIUS OF INFLUENCE

R= 1.75779 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.006404 cm/sec

K= 135.7579 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



31.2
32.2
33.2
34.2
35.2
36.2
37.2
38.2
39.2
40.2
41.2
42.2
43.2
44.2
45.2
46.2
47.2
48.2
49.2
50.2

0.047627
0.0477

0.047752
0.047819
0.047874
0.047922
0.047938
0.047973
0.048001
0.048027
0.048049
0.048042
0.048062
0.048062
0.04807

0.048094
0.048096
0.04809
0.04808

0.048097

0.5200 0.096123
0.5367 0.081816
0.5533 0.071368
0.5700 0.058188
0.5867 0.047257
0.6033 0.037935
0.6200 0.034719
0.6367 0.027808
0.6533 0.022182
0.6700 0.017038
0.6867 0.0127
0.7033 0.014146
0.7200 0.010126
0.7367 0.010126
0.7533 0.00852
0.7700 0.003858
0.7867 0.003375
0.8033 0.004662
0.8200 0.006591
0.8367 0.003215

28.3
29.3
30.3
31.3
32.3
33.3
34.3
35.3
36.3
37.3
38.3
39.3
40.3
41.3
42.3
43.3
44.3
45.3
46.3
47.3

-2.34213 -1.85883
-2.50328 -1.96963
-2.63991 -2.08043
-2.84408 -2.19124
-3.05216 -2.30204
-3.27189 -2.41284
-3.36046 -2.52364
-3.58242 -2.63444
-3.80848 -2.74525
-4.07234 -2.85605
-4.36618 -2.96685
-4.25831 -3.07765
-4.5926 -3.18846
-4.5926 -3.29926
-4.76537 -3.41006
•5.55768 -3.52086
-5.69121 -3.63166
-5.3683 -3.74247
-5.02206 -3.85327
-5.7398 -3.96407

0.155855
0.139508
0.124876
0.111778
0.100055
0.089561
0.080167
0.071759
0.064232
0.057495
0.051465
0.046067
0.041236
0.036911
0.033039
0.029574
0.026472
0.023696
0.02121

0.018986



11.2
11.4
11.6
11.8

12
12.2
12.4
12.6
12.8

13
13.2
13.4
13.6
13.8

14
14.2
14.4
14.6
14.8

15
15.2
15.4
15.6
15.8
16

16.2
16.4
16.6
16.8
17

17.2
17.4
17.6
17.8
18

18.^
18.4
18.6
18.8
19

19.2
19.4
19.6
19.8
20

20.2
21.2
22.2
23.2
24.2
25.2
26.2
27.2
28.2
29.2
30.2

0.0408
0.040906
0.041099
0.04125

0.041383
0.041591
0.041722
0.041866
0.041988
0.042124
0.042249
0.042432
0.042542
0.042652
0.042829
0.04291

0.043056
0.043161
0.043281
0.043427
0.043516
0.043624
0.043744
0.043833
0.043969
0.044062
0.04414

0.044234
0.044296
0.044374
0.044458
0.044561
0.044624
0.044726
0.044808
0.04488

0.044977
0.045027
0.045145
0.045206
0.04528

0.045353
0.045441
0.045463
0.045569
0.045658
0.045948
0.046229
0.04648

0.046675
0.046846
0.047057
0.047211
0.047314
0.047455
0.047542

0.1867
0.1900
0.1933
0.1967
0.2000
0.2033
0.2067
0.2100
0.2133
0.2167
0.2200
0.2233
0.2267
0.2300
0.2333
0.2367
0.2400
0.2433
0.2467
0.2500
0.2533
0.2567
0.2600
0.2633
0.2667
0.2700
0.2733
0.2767
0.2800
0.2833
0.2867
0.2900
0.2933
0.2967
0.3000
0.3033
0.3067
0.3100
0.3133
0.3167
0.3200
0.3233
0.3267
0.3300
0.3333
0.3367
0.3533
0.3700
0.3867
0.4033
0.4200
0.4367
0.4533
0.4700
0.4867
0.5033

1
1
1
1
1
1
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.445356

.424458

.386364

.356466

.330107

.289119

.263077

.234789

.210516

.183674

.159081

.122915

.101053

.079356

.044474

.028401

.999468

.978733

.955105

.926172
0.90865
.887273
.863644
.845964
.819121
.800796
.785206
.766719
.754504
.739073
.722356
.702103
.689725
.669474
.653239
.639095
.619806

0.61
.586694
.574638
.560012
.545545
.528186
.523846
.502789
.485269
.428045
.372431
.322763
.284346
.250431
.208798
178419

.158006

.130198
0.113

8.3
8.5
8.7
8.9
9.1
9.3
9.5
9.7
9.9
10.1
10.3
10.5
10.7
10.9
11.1
11.3
11.5
11.7
11.9
12.1
12.3
12.5
12.7
12.9
13.1
13.3
13.5
13.7
13.9
14.1
14.3
14.5
14.7
14.9
15.1
15.3
15.5
15.7
15.9
16.1
16.3
16.5
16.7
16.9
17.1
17.3
18.3
19.3
20.3
21.3
22.3
23.3
24.3
25.3
26.3
27.3

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

0.368355
0.353792
0.326684
0.304883
0.285259
0.253959
0.233551
0.2109
0.191047
0.168623
0.147627
0.115928
0.096267
0.076364
0.043514
0.028005
-0.00053
-0.0215
•0.04593
-0.0767
-0.0958
-0.1196
-0.14659
-0.16728
-0.19952
-0.22215
-0.24181
-0.26563
-0.28169
-0.30236
•0.32524
•0.35368
-0.37146
-0.40126
-0.42581
-0.4477
-0.47835
-0.4943
-0.53325
-0.55401
-0.5798
-0.60597
-0.63831
-0.64656
•0.68759
-0.72305
-0.84853
-0.9877
•1.13084
-1.25756
•1.38457
-1.56639
-1.72362
-1.34512
-2.0387
•2.18037

0.357212
0.335051
0.312891
0.290731
0.26857
0.24641

0.224249
0.202089
0.179928
0.157768
0.135608
0.113447
0.091287
0.069126
0.046966
0.024806
0.002645
-0.01952
-0.04168
-0.06384

-0.086
-0.10816
-0.13032
-0.15248
•0.17464
-0.1968

-0.21896
•0.24112
-0.26328
-0.28544
-0.3076

-0.32976
-0.35192
-0.37408
-0.39624
-0.4184

•0.44056
-0.46272
-0.48488
-0.50704
-0.5292

-0.55137
-0.57353
-0.59569
-0.61785
-0.64001
-0.75081
-0.86161
-0.97241
-1.08322
•1.19402
-1.30482
-1.41562
-1.52642
-1.63723
-1.74803

1.429339
1.398012
.367372
.337404
THOQ93

.279424

.251383

.223957
1.197132
1.170895
1.145232
1.120133
1.095583
1.071572
1.048086
1.025116
1.002649
0.980674
0.959181
0.938159
0.917597
0.897487
0.877817
0.858578
0.839761
0.821356
0.803355
0.785748
0.768527
0.751683
0.735209
0.719095
0.703335
0.687921
0.672844
0.658097
0.643674
0.629567
0.615769
0.602273
0.589073
0.576163
0.563535
0.551184
0.539104
0.527289
0.471985
0.422481
0.378169
0.338505
0.303002
0.271221
0.242775
0.217311
0.194519
0.174117



5 0.033881
5.1 0.033959
5.2 0.034127
5.3 0.034289
5.4 0.034443
5.5 0.034598
5.6 0.034744
5.7 0.034814
5.8 0.034988
5.9 0.035122
6 0.035288
6.1 0.035425
6.2 0.035513
6.3 0.035648
6.4 0.035787
6.5 0.035936
6.6 0.036086
6.7 0.036212
6.8 0.036296
6.9 0.036429
7 0.036553
7.1 0.036695
7.2 0.036822
7.3 0.036968
7.4 0.037042
7.5 0.037155
7.6 0.037286
7.7 0.037404
7.8 0.037534
7.9 0.037608
8 0.037706
8.1 0.03784
8.2 0.037969
8.3 0.038088

8.400001 0.038199
8.5 0.038247
8.6 0.038378
8.7 0.038488
8.8 0.038598

8.900001 0.038721
9 0.038772
9.1 0.038888
9.2 0.038986
9.3 0.039087

9.400001 0.039187
9.5 0.039306
9.6 0.039329
9.7 0.039463
9.8 0.039565

9.900001 0.039673
10 0.039682
10.2 0.039865
10.4 0.040025
10.6 0.040261
10.8 0.040437
11 0.040585

0.0833 2.812751
0.0850 2.79732
0.0867 2.764209
0.0883 2.732061
0.0900 2.701682
0.0917 2.67098
0.0933 2.642208
0.0950 2.628385
0.0967 2.593988
0.0983 2.567466
0.1000 2.534676
0.1017 2.50767
0.1033 2.490312
0.1050 2.463628
0.1067 2.436142
0.1083 2.406727
0.1100 2.376992
0.1117 2.352077
0.1133 2.335522
0.1150 2.30916
0.1167 2.284727
0.1183 2.256599
0.1200 2.231524
0.1217 2.202591
0.1233 2.188125
0.1250 2.165783
0.1267 2.139743
0.1283 2.116435
0.1300 2.090877
0.1317 2.076251
0.1333 2.056802
0.1350 2.030279
0.1367 2.004883
0.1383 1.981415
0.1400 .959395
0.1417 .949911
0.1433 .924032
0.1450 .902332
0.1467 .880472
0.1483 .856202
0.1500 1.846073
0.1517 1.823249
0.1533 1.80396
0.1550 1.78387
0.1567 1.764097
0.1583 1.74063
0.1600 1.736128
0.1617 1.709607
0.1633 1.689356
0.1650 1.668138
0.1667 1.66637
0.1700 1.630204
0.1733 1.598538
0.1767 1.551925
0.1800 1.517043
0.1833 1.487789

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
5
5.1
5.2
5.3
5.4
5.500001
5.6
5.7
5.8
5.9
6.000001
6.1
6.2
6.3
6.4
6.500001
6.6
6.7
6.8
6.9
7.000001
7.1
7.3
7.5
7.7
7.9
8.1

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

V

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

1.034163 1.044185
1.028662 1.033105
1.016755 1.022024
1.005056 1.010944
0.993874 0.999864
0.982446 0.988784
0.971615 0.977704
0.96637 0.966623
0.953197 0.955543
0.94292 0.944463
0.930066 0.933383
0.919354 0.922302
0.912408 0.911222
0.901635 0.900142
0.890416 0.889062
0.878268 0.877982
0.865836 0.866901
0.855299 0.855821
0.848235 0.844741
0.836884 0.833661
0.826247 0.822581
0.813859 0.8115
0.802685 0.80042
0.789634 0.78934
0.783045 0.77826
0.772782 0.76718
0.760686 0.756099
0.749733 0.745019
0.737584 0.733939
0.730564 0.722859
0.721153 0.711778
0.708173 0.700698
0.695586 0.689618
0.683811 0.678538
0.672636 0.667458
0.667784 0.656377
0.654423 0.645297
0.643081 0.634217
0.631523 0.623137
0.618532 0.612057
0.613061 0.600976
0.60062 0.589896
0.589985 0.578816
0.578785 0.567736
0.567639 0.556655
0.554247 0.545575
0.551658 0.534495
0.536263 0.523415
0.524347 0.512335
0.511708 0.501254
0.510647 0.490174
0.488705 0.468014
0.469089 0.445853
0.439496 0.423693
0.416763 0.401533
0.397291 0.379372

2.841081
2.809775
2.778814
2.748194
2.717912
2.687963
2.658344
2.629052
2.600082
2.571432
2.543097
2.515075
2.487361
2.459953
2.432846
2.406039
2.379526
2.353306
2.327375
2.301729
2.276367
2.251283
2.226476
2.201943
2.177679
2.153683
2.129952
2.106482
2.08327
2.060315
2.037612
2.015159
1.992954
1.970994
1.949275
1.927796
1 .906554
1.885545
1.864768
1.84422
1.823899
1.803801
1.783925
1.764268
1.744827
1.725601
1.706586
1.687781
1.669184
.650791
.632601
1.59682
.561823
.527593
.494113
.461367



RAW DATA Note: 1 ft. head * 0.00506 volts
Induced head = final head reading-transducer head at time t

Time
(sec.)

0.1

0.2
0.3
0.4

0.5
0.6
0.7

0.8
0.9
1

.1

.2

.3

.4

.5

.6

.7

.8

.9
2

2.1
2.2
2.3
2.4
2.5

2.6
2.7
2.8
2.9
3

3.1
3.2
3.3
3.4
3.5

3.6
3.7

3.8
3.9

4
4.1
4.2

4.3
4.4

4.5
4.6

4.7

4.8
4.9

Transducer
Head

(Volts)

0.028855
0.028859
0.028862
0.028873
0.028866
0.028872
0.028859
0.028865
0.028877
0.028873
0.028868
0.028871
0.028881
0.028876
0.028881
0.028866
0.02889

0.028881
0.028876
0.028872
0.028869
0.028875
0.02887

0.028877
0.029327
0.033033
0.030547
0.030221
0.030158
0.030294
0.030492
0.030702
0.030934
0.03116
0.03127

0.031476
0.031683
0.031899
0.032084
0.032182
0.032374
0.032563
0.032751
0.032924
0.033099
0.033195
0.033365
0.033548
0.033706

Time Induced head
(min.) Value Y (ft)

0.0017 3.805951
0.0033 3.805308
0.0050 3.804664
0.0067 3.802415
0.0083 3.803862
0.0100 3.802735
0.0117 3.805308
0.0133 3.804022
0.0150 3.801771
0.0167 3.802575
0.0183 3.803379
0.0200 3.802897
0.0217 3.800806
0.0233 3.801933
0.0250 3.800968
0.0267 3.803862
0.0283 3.7992
0.0300 3.800806
0.0317 3.801933
0.0333 3.802735
0.0350 3.803217
0.0367 3.802093
0.0383 3.803057
0.0400 3.801611
0.0417 3.712723
0.0433 2.980401
0.0450 3.471617
0.0467 3.536071
0.0483 3.548449
0.0500 3.521605
0.0517 3.482545
0.0533 3.441075
0.0550 3.395265
0.0567 3.350419
0.0583 3.328719
0.0600 3.288053
0.0617 3.247065
0.0633 3.20447
0.0650 3.16782
0.0667 3.148534
0.0683 3.110599
0.0700 3.073308
0.0717 3.036016
0.0733 3.001939
0.0750 2.967221
0.0767 2.948253
0.0783 2.91466
0.0800 2.878494
0.0817 2.84731

Translated Data used i
Time (sec.) linear fit

-2.8
•2.7
•2.6
-2.5
-2.4
-2.3
-2.2
-2.1
-2
-1.9
-1.8
-1.7
-1.6
-1.5
•1.4
1.3

-1.2
-1.1
•1
-0.9
-0.8
-0.7
-0.6
-0.5
-0.4
-0.3
-0.2
•0.1
0 *
0.1 •
0.2 *
0.3 *
0.4 *
0.5 *
0.6 *
0.7 *
0.8 *
0.9 *

*
.1 *
.2 *
.3 *
.4 *

1.5 *
1.6 *
1.7 *
1.8 *
1.9 *
2 *

T Ln (Yt)
Ln (Y) (theor.)

1.336566 1.587115
1.336397 1.576035
1.336228 1.564955
1.335636 1.553874
1.336017 1.542794
1.335721 1.531714
1.336397 1.520634
1.336059 1.509554
1.335467 1.498473
1.335678 1.487393
1.33589 1.476313
1.335763 1.465233
1.335213 1.454152
1.33551 1.443072
1.335256 1.431992
1.336017 1.420912
1.33479 1.409832
.335213 1.398751
.33551 1.387671
.335721 1.376591
.335847 1.365511
.335552 1.354431
.335805 1.34335

1.335425 1.33227
1.311766 1,32119
1.092058 1.31011
1.24462 1.29903
V 26301 6 .287949
1.26651 .276869
1.258917 .265789
1.247763 .254709
1.235784 .243629
1.222382 .232548
1.209085 .221468
1.202588 .210388

.190296 .199308

.177752 .188227

.164547 .177147

.153044 1.166067

.146937 1.154987

.134815 1.143907
1.122755 1.132826
1.110546 1.121746
1.099258 1.110666
1.087626 1.099586
1.081213 1.088506
1.069753 1.077425
1.057267 1.066345
1.046375 1.055265

Yt

4.889622
4.835743
4.782458
4.72976

4.677642
4.626099
4.575124
4.52471

4.474852
4.425544
4.376778

4.32855
4.280854
4.233683
4.187032
4.140895
4.095266
4.05014

4.005511
3.961374
3.917724
3.874554
3.83186

3.789637
3.747879
3.706581
3.665738
3.625345
3.585397
3.545889
3.506817
3.468175
3.429959
3.392164
3.354786
3.317819
3.28126

3.245104
3.209346
3.173982
3.139007
3.104419
3.070211
3.03638

3. 002922
2.969833
2.937108
2.904744
2.872736



LENZ OIL
MW2D RISING HEAD PRESSURE TEST DATA (5-30-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER
AND RICE (1976) METHOD. AIR PRESSURE WAS USED TO PUSH THE WATER DOWN
IN THE WELL AND RECOVERY RATE WAS MEASURED.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:
1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA
2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TINE VALUES
3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT
4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS
5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t*0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:
Constant 1.276869
Std Err of Y Est 0.011221
R Squared 0.999391
No. of Observations 109
Degrees of Freedom 107

X Coefficient(s) -0.1108
Std Err of Coef. 0.000264

Regression line equation:

Ln Y = -0.1108 t+1.276869

Ln Y intercept: 1.276869

SLUG TEST PARAMETERS

Length of slug (.Is)* ft.
Slug diameter (Ds)* ft.

Initial theoret. induced head (Yo)* 3.585397 ft.
Actual initial induced head (Ho)* 3.548449 ft.

Radius of developed zone (rw)= 0.25 ft.
Radius of well casing (re)* 0.0833 ft.

Effective length of inflow (L>* 5 ft.
Saturated thickness of aquifer (D)* 175 ft.

L/rw- 20
A* 2.1686

Constants based on L/rw: B* 0.318
C* 1.6788

Distance between top of aquifer
and screen bottom (H)= 24.1 ft.

D > H Ln (R/rw)* 2.249168
D = H Ln (R/rw)= 3.079586
Ln((D-H)/rw)* 6Note:

where:
D > H
D = H

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=t1.1/Ln(H/rw)+(A+BLn[(D-H)/rwn/L/rw]**-1
Ln(R/rw)=[1.1/Ln(H/rw)+C/(L/rw)]**-1

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordered pair on regression
line (t.Yt):

Note:

Yo *
Yt *
t =

Choose Yt and t

3.585397 ft.
3.28126 ft.

0.8 sec.

RADIUS OF INFLUENCE

R= 2.36996 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.005271 cm/sec
K= 111.7405 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA

Transducer
Time Head Translated Induced head Translated Data used in
(min.) (ft.) Time (min.) Value Y (ft) Time (sec.) linear fit Ln (Y)

0

0.0033
0.0066
0.0099

0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333

0.05
0.0666

0.0833
0.1

0.1166

0.1333
0.15

•1.34
-1.14
-1.07
-0.85

-0.73
-0.62
-0.52
-0.47

-0.39
-0.37
-0.41

•0.13
•0.08

-0.05
-0.03
-0.02
-0.01

0

-0
•0

0

0

0
0

0
0
0

0
0

0
0

.0066

.0033
0

.0033

.0067

0.01
.0134
.0167

0.02
.0234
.0267

.0434
0.06

.0767

.0934
0.11

.1267

.1434

1.34

1.14
1.07
0.85

0.73
0.62
0.52
0.47
0.39
0.37
0.41

0.13
0.08
0.05

0.03
0.02
0.01

0

.

-

0
0

0
0

0
1
1
1
1
2
3

14 4

5
6
7
8

0.396

0.198

*

.198 *

.402 *

.6 *

.804 *

.002 *

.2 *

.404 *

.602

.604

.6

.602

.604

.6

.602

.604

0.

0.
0.
-0
•0

29267

131028
067659
.16252
.31471

-0.47804
-0
•0

-0
-0
-0

-2
-2
-2
•3
•3
-4

.65393

.75502

.94161

.99425

.8916

.04022

.52573

.99573

.50656

.91202

.60517
ERR

Ln (Yt)
(theor.)

0.

0.
0.
-0

-0
-0
-0
-0
-0
-1
-1
-1
-2
-3
-4
-5
-5
•6

306466

155695
004925
.14584

.30118

.45195

.60729

.75806

.90883

.06417

.21494

.97793

.73635

.49934

.26233

.02074

.78373

.54672

Yt

1.358615
1.16847

1.004937
0.864292

0.739942
0.636384
0.544824
0.468573
0.402994
0.345014
0.296727

0.138355
0.064807
0.030217
0.01409
0.0066

0.003077
0.001435



LENZ OIL

MW-02S RISING HEAD SLUG TEST DATA (5-23-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER

AND RICE (1976) METHOD.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:

1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA

2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES

3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT

4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS

5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t*0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:
Constant 0.004925
Std Err of Y Est 0.046946

R Squared 0.986673
No. of Observations 8
Degrees of Freedom 6

X Coefficient(s) -0.76147
Std Err of Coef. 0.036129

Regression line equation:

Ln Y = -0.76147 t+0.004925

Ln Y intercept: 0.004925

SLUG TEST PARAMETERS

Length of slug (Ls)=

Slug diameter (Ds)=
Initial theoret. induced head (Yo)*

Actual initial induced head (Ho)=
Radius of developed zone (rw)=

Radius of well casing (rc)=
Effective length of inflow (L)=

Saturated thickness of aquifer (D)*
L/rw*

A-
Constants based on L/rw: B*

C*
Distance between top of aquifer
and screen bottom (H)=

D > H Ln (R/rw)»
D = H Ln (R/rw)=
Ln((D-H)/rw)*Note:

where:
D > H
D - H

3
0.14
1.07

1.004937
0.25

0.0833
7.2
175

28.8
2.4544
0.383

1.9868

7.2
2.031041
2.523147

6

ft.
ft.

ft.

ft.

ft.
ft.

ft.
ft.

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=[1.1/Ln(H/rw)+(A+BLn[(D-H)/rw])/L/rw]**-1
Ln(R/rw)=[1.1/Ln(H/rw)*C/(L/rw)]**-1

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordered pair on regression
line (t,Yt):

Note: Choose Yt and t

Yo = 1.004937 ft.
Yt = 0.402994 ft.
t * 1.2 sec.

RADIUS OF INFLUENCE

R* 1.905505 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.022715 cm/sec
K- 481.5563 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



31.2
32.2
33.2
34.2
35.2
36.2
37.2
38.2
39.2
40.2
41.2
42.2
43.2
44.2
45.2
46.2
47.2
48.2
49.2
50.2
51.2
61.2
71.2
81.2
91.2
101.2

0.037776
0.038025
0.038257
0.038441
0.038631
0.038829
0.038977
0.039104
0.039278
0.039442
0.039576
0.039657
0.039835
0.039996
0.040097
0.040252
0.040349
0.040443
0.040551
0.040658
0.040761
0.041527
0.042031
0.042336
0.042508
0.042624

0.5200 0.967642
0.5367 0.918457
0.5533 0.872646
0.5700 0.836158
0.5867 0.798708
0.6033 0.759648
0.6200 0.730393
0.6367 0.705158
0.6533 0.670759
0.6700 0.638451
0.6867 0.611929
0.7033 0.596016
0.7200 0.560654
0.7367 0.528828
0.7533 0.509057
0.7700 0.478356
0.7867 0.459069
0.8033 0.440583
0.8200 0.419206
0.8367 0.398148
0.8533 0.377735
1.0200 0.22632
1.1867 0.126662
1.3533 0.066385
1.5200 0.03247
1.6867 0.009484

28.6 *
29.6 *
30.6 *
31.6 *
32.6 *
33.6 *
34.6 *
35.6 *
36.6
37.6
38.6
39.6
40.6
41.6
42.6
43.6
44.6
45.6
46.6
47.6
48.6
58.6
68.6
78.6
88.6
98.6

-0.03289 -0.02902
-0.08506 -0.07383
-0.13623 -0.11864
-0.17894 -0.16344
-0.22476 -0.20825
-0.2749 -0.25306
•0.31417 -0.29786
-0.34933 -0.34267
-0.39935 -0.38748
•0.44871 -0.43228
-0.49114 -0.47709
-0.51749 -0.5219
-0.57865 -0.5667
-0.63709 -0.61151
-0.67519 -0.65632
-0.7374 -0.70112
-0.77855 -0.74593
-0.81966 -0.79074
-0.86939 -0.83554
-0.92093 -0.88035
-0.97356 -0.92516
-1.4858 -1.37322
•2.06623 -1.82129
-2.71228 -2.26936
-3.42743 -2.71742
-4.65813 -3.16549

0.971394
0.92883

0.888131
0.849215
0.812004
0.776424
0.742403
0.709873
0.678768
0.649026
0.620587
0.593394
0.567393
0.542531
0.518759
0.496028
0.474293
0.453511
0.433639
0.414638
0.39647

0.253289
0.161817
0.103379
0.066045
0.042193



11.2
11.4
11.6

11.8
12

12.2
12.4
12.6

12.8
13

13.2
13.4
13.6
13.8

14

14.2
14.4
14.6

14.8
15

15.2
15.4
15.6

15.8
16

16.2
16.4
16.6
.6.8
17

17.2
17.4

17.6
17.8
18

18.2
18.4

18.6

18.6
19

19.2
19.4

19.6
19.8

20

20.2
21.2
22.2
23.2
24.2
25.2

26.2
27.2
28.2

29.2
•SO. 2

0.030559
0.030655
0.030795
0.030879
0.030979
0.031115
0.031181
0.031318
0.031406
0.031478
0.031625
0.031677
0.031804

0.031886
0.031997
0.032075
0.03218

0.032274
0.
0.

0.

032346
032472
032552

0.032624
0.

0.
0.
0.
0.
0.
0.
0.

032746
032791
032905
032956
033059
033173
033239
033326
0.0334

0.033478
0.
0.
0.

0.

0.

0.

0.
0.
0.
0.
0.

0
0.
0.
0.

0
0.
0.

0.
0

0.

0.
0.

033557
033656
033736
033792
0.0339
033927

034042
034137
034194
034284
034362
034421
.03451
034564
034907
035308
.03563
035931
036234
036536
.03682
037075

037325
037556

0.1867
0.1900
0.1933
0.1967
0.2000
0.2033
0.2067
0.2100
0.2133
0.2167
0.2200
0.2233
0.2267
0.2300
0.2333
0.2367
0.2400
0.2433
0.2467
0.2500
0.2533
0.2567
0.2600

0.2633
0.2667
0.2700
0.2733
0.2767
0.2800
0.2833
0.2867
0.2900
0.2933
0.2967
0.3000
0.3033
0.3067
0.3100

0.3133
0.3167
0.3200
0.3233
0.3267
0.3300
0.3333
0.3367
0.3533
0.3700
0.3867
0.4033
0.4200
0.4367
0.4533
0.4700

0.4867
0.5033

2.39403
2.374901
2.347255

2.3307
2.310929
2.284085
2.271065
2.243901
2.226542
2.212395
2.183302
2.173016
2.147939
2.131706
2.109684

2.094415
2.07368

2.055034

2.040727
2.015974

2.000061
1.985915
1.961806
1.952804

1.9303
1.920176
1.899921
1 .877257
1.864237

1.8472
1.832573
.817142
.801549
.781941
.766028
.755097

1.733717

1.728415

1.705589
1.686783
1 .675532
1 .65785

1.642419
1.630686
1.613166
1.602395
1.534565
1.455482
1.39183

1.332196
1.272401
1.212767
1.15651

1.106198

1.056692
1.011042

8.6
8.8
9

9.2
9.4

9.6

9.8
10

10.2
10.4

10.6
10.8
11

11.2
11.4

11.6
11.8
12

12.2
12.4

12.6
12.8
13

13.
13.

13.
13.
14
14.
14.
14.
14.

15
15.
15.

15.
15.

16

16.

16.
16.
16.
17
17.

17.

17.
13.
19.
20.

21.
22.
23.
24.

25.

2
4

6
8

2
4

6
8

2
4

6
8

2
4
6
8

2
4

6
6
6
6

6
6
6
6

6

26.6

27.6

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

•*

0.872978 0.867111
0.864956 0.858149
0.853247 0.849188
0.846168 0.840227
0.83765 0.831265
0.825965 0.822304

0.820249 0.813343
0.808216 0.804381
0.800449 0.79542
0.794076 0.786459
0.780839 0.777497
0.776116 0.768536
0.764509 0.759575
0.756922 0.750613
0.746538 0.741652
0.739274 0.732691
0.729325 0.723729
0.720292 0.714768
0

0
0
0
0

0
0

0
0
0
0
0
0
0

0
0
0

0
0

0

0
0
0
0
0
0
0

0
0
0
0

0
0

0
0

0

0
0

.713306

.701103

.693178

.68608

.673866

.669266

.657676

.652417

.641812

.629812

.622852

.613671

.605721

.597265

.588647

.577703

.568733

.562524

.550268

.547205

.53391

.522823

.516131

.505521

.49617

.489001

.478199

.4715

.428247

.375337

.330619

.286828

.240906

.192904

.145407

.100929

.055143

.010981

0.705807
0.696845
0.687884
0.678923
0.669961

0.661
0.652039
0.643077
0.634116
0.625155
0.616193
0.607232
0.598271
0.589309
0.580348
0.571387
0.562425
0.553464
0.544503
0.535541

0.52658
0.517619
0.508657
0.499696
0.490735
0.481773
0.472812
0.463851
0.419044
0.374237
0.329431
0.284624
0.239817
0.195011
0.150204
0.105397

0.060591
0.015784

2.380024
2.358791
2.337748
2.316892
2.296222
2.275737
2.255434
2.235313
2.215371
2.195607
2.176019
2.156606
2.137367
2.118299
2.099401
2.080671
2.062109
2.043712
2.02548
2.00741

1.989501
1.971752
1.954162
1 .936728
1.91945

1.902326
1.885355
1.868535
1.851865
1.835344
1.81897

1.802743
1.78666
.770721
.754923
.739267
.723751
.708373

.693132

.678027
1 .663057
1.64822

1.633516
1.618943
1.604499
1.590185
1.520507
1.453882
1.390176

1.329262
1.271017
1.215324
1.162071
1.111152
1.062464
1.015909



8

8

9

9

5
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
6
6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
7
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
8
8.1
8.2
8.3

.400001
8.1
8.6
8.7
8.8

.900001
9
9.1
9.2
9.3

.400001
9.5
9.6
9.7
9.8

.900001
10
10.2
10.4
10.6
10.3
11

0.026866
0.026896
0.026969
0.02706
0.027072
0.027204
0.027226
0.027311
0.027381
0.02743
0.027533
0.027552
0.027617
0.027698
0.027769
0.027857
0.027878
0.027943
0.028032
0.028094
0.028168
0.028231
0.028293
0.02833
0.0284

0.028453
0.028537
0.028595
0.02863
0.028704
0.028764
0.029813
0.028906
0.028929
0.029021
0.029075
0.029151
0.029217
0.029274
0.029336
0.02934
0.029427
0.029487
0.029552
0.02961
0.029644
0.029722
0.029785
0.029855
0.0299

0.029917
0.03003
0.030122
0.030271
0.030357
0.030461

0.0833
0.0850
0.0867
0.0883
0.0900
0.0917
0.0933
0.0950
0.0967
0.0983
0.1000
0.1017
0.1033
0.1050
0.1067
0.1083
0.1100
0.1117
0.1133
0.1150
0.1167
0.1183
0.1200
0.1217
0.1233
0.1250
0.1267
0.1283
0.1300
0.1317
0.1333
0.1350
0.1367
0.1383
0.1400
0.1417
0.1433
0.1450
0.1467
0.1483
0.1500
0.1517
0.1533
0.1550
0.1567
0.1583
0.1600
0.1617
0.1633
0.1650
0.1667
0,1700
0.1733
0.1767
0.1800
0.1833

3.123779
3.117832
3.103526
3.085364
3.083113
3.057073
3.052733
3.035856
3.022032
3.012387
2.991974
2.988117
2.975417
2.959344
2.94536
2.92784
2.923822
2.910962
2.893281
2.881065
2.866439
2.854061
2.841684
2.834451
2.820628
2.81018
2.793462
2.782051
2.775138
2.760512
2.748617
2.738972
2.720648
2.716148
2.697984
2.687215
2.672267
2.659247
2.647834
2.635619
2.634814
2.617617
2.605881
2.593024
2.581451
2.5747

2.559429
2.546891
2.533067
2.524227
2.520852
2.49851
2. '-80346
2.450771
2.433893
2.413318

2.4
2.5

*
*

2.6 *
2.7 *
2.8
2.9
3
3.1
3.2
3.3
3.4
3.5
3.6
3.
3.
3.
4
4.
4.
4.
4.
4.

7
8
9

1
2
3
4
5

4.6
4.
4.
4.
5
5.
5.
5.
5.
5.
5.
5.
5.
5.
6
6.
6.

7
8
9

1
2
3
4
5
6
7
800001
9

1
2

6.300001
6.
6.
6.
6.
6.
6.
7
7.
7.
7.
7.
7.
7.
8
8.
8.

4
5
6
7
800001
9

1
2

300001
4
6
8

2
4

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*

*

*

*

*

*

*

»

*

*

*

*

*

*

*

*

*

it

1

1

.139043

.137138

.132539

.12667

.12594

.117458

.116037
1.110493
1
1
1
1
1

1

.105929

.102733

.095933

.094643

.090384

.084968

.080231

.074265

.072892

.068484

.062391

.05816

.05307

.048743

.044397
1.041848
1

0
0
0
0
0
0
0
0
0
0
0
0
0

.03696

.033248

.027282

.023189

.020701

.015416

.011098

.007583

.00087

.999215

.992505

.988505

.982927

.978043

.973742

.969118

.968813

.962264

.957771

.952825

.948351

.945733
0.939784
0.934874
0
0
0
0
0
0

.929431

.925935

.924597

.915695

.908398

.896403
0.889492
0.881003

1.144912
1.140431
1.135951
1.13147
1.126989
1.122509
1.118028
1.113547
1.109067
1.104586
1.100105
1.095625
1.091144
1.086663
1.082183
1.077702
1.073221
1.068741
1.06426
1.059779
.055299
.050818
.046337
.041857
.037376
.032895
1.028415
1.023934
1.019453
1.014973
1.010492
1.006011
1.001531
0.99705
0.992569
0.988089
0.983608
0.979127
0.974647
0.970166
0.965685
0.961205
0.956724
0.952243
0.947762
0.943282
0.938801
0.934321
0.92984
0.925359
0.920879
0.911917
0.902956
0.893995
0.885033
0.876072

3.142164
3.128117
3.114132
3.10021
T ^O^7c

3.072552
3.058816
3.045141
3.031527
3.017974
3.004482
2.99105
2.977678
2.964366
2.951113
2.93792
2.924786
2.91171
2.898693
2.885734
2.872833
2.859989
2.847203
2.834474
2.821803
2.809187
2.796628
2.784126
2.771679
2.759288
2.746952
2.734671
2.722445
2.710274
2.698158
2.686095
2.674087
2.662132
2.65023
2.638382
2.626587
2.614844
2.603154
2.591516
2.579931
2.568397
2.556914
2.545483
2.534103
2.522774
2.511496
2.48909
2.466884
2.444876
2.423065
2.401448



RAW DATA Note: 1 ft. head * 0.00506 volts
Induced head * final head reading-transducer head at tin

Time
(sec.)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.6
4.9

Transducer
Head

(Volts)

0.024303
0.024302
0.024304
0.024276
0.024268
0.024306
0.024316
0.024305
0.024319
0.024301
0.024311
0.024317
0.024314
0.024322
0.024328
0.02432
0.02433
0.02457

0.024533
0.024586
0.025317
0.026097
0.025845
0.025413
0.02516

0.025134
0.025212
0.025221
0.025286
0.025421
0.02551

0.025576
0.025612
0.025708
0.025777
0.025848
0.025936
0.026002
0.02609

0.026142
0.026204
0.026292
0.026375
0.026444
0.026482
0.026573
0.026631
0.026708
0.02679

Time Induced heac
(min.) Value Y (ft)

0.0017 3.630265
0.0033 3.630425
0.0050 3.830103
0.0067 3.635569
0.0083 3.637176
0.0100 3.629783
0.0117 3.627692
0.0133 3.629943
0.0150 3.627209
0.0167 3.630747
0.0183 3.628656
0.0200 3.627532
0.0217 3.628174
0.0233 3.626567
0.0250 3.625281
0.0267 3.626889
0.0283 3.62496
0.0300 3.577542
0.0317 3.584937
0.0333 3.574328
0.0350 3.429824
0.0367 3.275676
0.0383 3.325506
0.0400 3.411018
0.0417 3.460846
0.0433 3.46615
0.0450 3.450719
0.0467 3.448953
0.0483 3.436093
0.0500 3.409411
0.0517 3.391729
0.0533 3.378709
0.0550 3.371636
0.0567 3.35267
0.0583 3.339008
0.0600 3.325024
0.0617 3.307502
0.0633 3.294482
0.0650 3.277123
0.0667 3.266836
0.0683 3.254621
0.0700 3.237261
0.0717 3.220866
0.0733 3.207202
0.0750 3.199646
0.0767 3.181644
0.0783 3.170233
0.0800 3.154962
0.0817 3.138889

Translated
Time (sec.)

•2.5
-2.4
-2.3
-2.2
-2.1
•2
-1.9
•1.8
-1.7
-1.6
-1.5
-1.4
-1.3
-1.2
-1.1
-1
-0.9
-0.8
-0.7
-0.6
-0.5
-0.4
-0.3
-0.2
-0.1
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2
2.1
2.2
2.3

Data used i
linear fit

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

n Ln (Yt)
Ln (Y) (theor.)

1.289306 1.364465
1.28935 1.359984
1.289261 1.355503
1.290766 1.351023
1.291208 1.346542
1.289173 .342061
1.288597 .337581
1.289217 1.3331
1.288464 .328619
1.289438 .324139
1.288862 .319658
1.288552 .315177
1.288729 .310697
1.288287 1.306216
1.287932 1.301735
1.288375 1.297255
1.287843 1.292774
1.274676 1.288293
1.276741 1.283813
1.273777 1.279332
1.232509 1.274851
1.186524 1.270371
1.201622 1.26589
1.227011 1.261409
1.241513 1.256929
1.243045 1.252448
1.238583 1.247967
1.238071 1.243487
1.234335 1.239006
1.22654 1.234525
1.22134 1.230045
1.217494 1.225564
1.215398 1.221083
1.209757 1.216603
1.205674 1.212122
1.201477 1.207641
1.196193 1.203161
1 . 192249 1 . 19868
1.186966 1.194199
1.183822 1.189719
.180076 1.185238
.174728 1.180757
.16965 1.176277
.165399 1.171796
.16304 1.16731=
.157398 1.162835
.153805 1.158354
.148977 1.153873
.143869 1.149393

Yt

JI913627
3.896131
3.878712
3.861372
3.844109
3.826923
3.809815
3.792782
3.775826
3.758946
3.742141
3.725411
3.708756
3.692176
3.675669
3.659237
3.642877
3.626591
3.610378
3.594238
3.578169
3.562172
3.546247
3.530393
3.51461

3.498897
3.483255
3.467683
3.45218

3.436746
3.421382
3.406086
3.390859
3.375699
3.360608
3.345584
3.330627
3.315737
3.300913
3.286156
3.271465
3.256839
3.242279
3.227784
3.213354
3.198988
3.184687
3.170449
3.156275



LENZ OIL

MW01D RISING HEAD PRESSURE TEST DATA (5-30-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER
AND RICE (1976) METHOD. AIR PRESSURE WAS USED TO PUSH THE WATER DOWN
IN THE WELL AND RECOVERY RATE WAS MEASURED.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:
1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA
2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES
3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT
4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS
5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t=0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:
Constant 1.252448
Std Err of Y Est 0.006105
R Squared 0.999733
No. of Observations 144
Degrees of Freedom 142

X Coefficient(s) -0.04481
Std Err of Coef. 6.15E-05

Regression line equation:

Ln Y = -0.04481 t+1.252448

Ln Y intercept: 1.252448

SLUG TEST PARAMETERS

Length of slug (Ls)= ft.
Slug diameter (Ds)= ft.

In i t i a l theoret. induced head (Yo)* 3.498897 ft.
Actual initial induced head (Ho)* 3.46615 ft.

Radius of developed zone (rw)= 0.2 ft.
Radius of well casing (re)* 0.0833 ft.

Effective length of inflow (L)= 5 ft.
Saturated thickness of aquifer (D)» 175 ft.

L/rw* 25

A* 2.311
Constants based on L/rw: B* 0.3504

C= 1.8585
Distance between top of aquifer
and screen bottom (H)= 33.9 ft.

D > H Ln (R/rw)= 2.55858
D = H Ln (R/rw)= 3.464454

Ln((D-H)/rw)= 6Note:

where:
D > H
0 = H

Initial theoret. induced head (Yo):
Induce-1 head (Yt) at time t:
Ordered pair on regression
line (t,Yt):

Note: Choose Yt and t

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=n.1/Ln(H/rw)+(A+BLnt(D-H)/rwJ)/L/rw]**-1
Ln(R/rw)=[1.1/Ln(H/rw)+C/(L/rw)]**-1

Yo * 3.498897 ft.
Yt = 3.330627 ft.

t * 1.1 sec.

RADIUS OF INFLUENCE

R* 2.583493 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.002425 cm/sec
IC= 51.40229 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA

Transducer
Time Head Translated Induced head Translated Data used in
(min.) (ft.) Time (min.) Value Y (ft) Time (sec.) linear fit Ln (Y)

0
0
0
0
0

0
0

0

0
0

0
0

0
0

0
0

0
0

0
0
0

0
0

0
0

1
1

1
1

1
1

1
1

0
.0033
.0066
.0099
.0133
.0166
0.02
.0233
.0266
0.03
.0333
0.05
.0666
.0833
0.1

.1166

.1333
0.15
.1666
.1833
0.2

.2166

.2333
0.25
.2666
.2833
0.3

.3166

.3333

.4167
0.5

.5833

.6667
0.75
.8333
.9167

1
.0833
.1667
1.25
.3333
.4166
1.5

.5833

.6667
1.75
.8333
.9167

2

-2.
•4.
-4.
-1

-1.
-1.
-1.
-1.

14
06
33
.4
14
22
07
01

-0.9
-0.
-0.
-0.
-0.
-0.
-0.
-0.
•0.
-0.
-0.
-0.
-0.
•0.
•0.
•0.
-0.
-0.
-0.
-0.
-0
•0.
-0.
•0.
-0.
-0.
•0.
-0.
-0.
-0.
•0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

83
76
49
34
26
22
19
17
16
15
14
14
13
13
12
12
11
11
11
.1
09
08
07
07
06
05
05
04
04
04
03
03
03
03
02
02
02
02
02
02

-0
-0

-0.02
.0167
.0134

-0.0101
-0
-0

0
0

0

0
0

0
0

0
0

0
0

0
0

0

.0067

.0034
0

.0033

.0066
0.01
.0133
0.03
.0466
.0633
0.08
,0966
.1133
0.13
.1466
.1633
0.18
.1966
.2133
0.23
.2466
.2633
0.28
.2966
0.3133
0

0
0

0
0

1
1

1
1

1
1

1
1

.3967
0.48
.5633
.6467
0.73
.8133
.8967
0.98
.0633
.1467
1.23
.3133
.3966
1.48
.5633
.6467
1.73
.8133
.8967
1.98

2.14
4.06
4.33
1.4
1.14
1.22
1.07
1.01
0.9
0.83
0.76
0.49
0.34
0.26
0.22
0.19
0.17
0.16
0.15
0.14
0.14
0.13
0.13
0.12
0.12
0.11
0.11
0.11
0.1
0.09
0.08
0.07
0.07
0.06
0.05
0.05
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02

•1.2
•1.002
-0.804
-0.606
-0.402
-0.204
0 *
0.198 *
0.396 *
0.6 *
0.798 *
1.8 *
2.796 *
3.798
4.8
5.796
6.798
7.8
8.796
9.798
10.8
11.796
12.798
13.8
14.796
15.798
16.8
17.796
18.798
23.802
28.8
33.798
38.802
43.8
48.798
53.802
58.8
63.798
68.802
73.8
78.798
83.796
88.8
93.798
98.802
103.8
108.798
113.802
118.8

0.
1.
760806
401183

1.465568
0.
0.
0.
0.
0.

336472
131028
198851
067659
00995

-0.10536
-0.18633
-0
-0
-

-
-
-
-
-
-

.27444

.71335

.07881

.34707

.51413

.66073

.77196

.83258

.89712

.96611
-1.96611
•2
-2
-2
•2
-2
•2
-2
-2
-2
-2
•2
-2
•2
•2
-2
-3
-3
-3
-3
-3
-3
-3
-3
•3
•3
•3

.04022

.04022

.12026

.12026

.20727

.20727

.20727

.30259

.40795

.52573

.65926

.65926

.81341

.99573

.99573

.21888

.21888

.21888

.50656

.50656

.50656

.50656

.91202

.91202

.91202

.91202
-3.91202
-3.91202

Ln (Yt)
(theor.)

0.567597
0.48498
0.402363
0.319746
0.234626
0.152009
0.066888
-0.01573
-0.09635
-0.18347
-0.26608
-0.68418
-1.09976
-1.51786
-1.93595
-2.35154
-2.76963
-3.18772
-3.60331
-4.0214
-4.4395
-4.85508
-5.27318
-5.69127
-6.10686
•6.52495
-6.94304
-7.35863
-7.77672
-9.86468
-11.9501
-14.0356
-16.1235
-18.209
•20.2945
-22.3824
-24.4679
-26.5533
-28.6413
-30.7267
-32.8122
-34.8976
-36.9856
•39.0711
•41.159
-43.2445
•45.3299
-47.4179
-49.5033

Yt

1.764024
1.624143
1 .495355
1 .376778
1.264435
1.16417
1.069176
0.984394
0.906335
0.83238
0.766375
0.504506
0.332949
0.219181
0.144287
0.095223
0.062685
0.041266
0.027233
0.017928
0.011802
0.007789
0.005127
0.003375
0.002228
0.001466
0.000965
0.000637
0.000419
5.2E-05
6.46E-06
8.02E-07
9.95E-08
1.24E-08
1.54E-09
1.9E-10
2.36E-11
2.94E-12
3.64E-13
4.52E-14
5.62E-15
6.98E-16
8.66E-17
1.08E-17
1.33E-18
1.66E-19
2.06E-20
2.55E-21
3.17E-22



,cNZ OIL

MW-01S RISING HEAD SLUG TEST DATA (5-23-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER

AND RICE (1976) METHOD.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:

1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA

2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES

3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT

4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS

5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t=0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:

Constant 0.066888

Std Err of Y Est 0.020383

R Squared 0.998032
No. of Observations 7
Degrees of Freedom 5

X Coefficient(s) -0.41726
Std Err of Coef. 0.008287

Regression line equation:

Ln Y = -0.41726 t+0.066888

Ln Y intercept: 0.066888

SLUG TEST PARAMETERS

Length of slug (Ls)-

Slug diameter (Ds)=
Initia. theoret. induced head (Yo)=

Actual i n i t i a l induced head (Ho)*

Radius of developed zone (rw)=

Radius of well casing (rc)=
Effective length of inflow (L)=

Saturated thickness of aquifer (D)=
L/rw=

A*

Constants based on L/rw: B*
C*

Distance between top of aquifer
and screen bottom (H)*

D > H Ln (R/rw)=
D = H Ln (R/rw)=

3
0.14

1,069176
1.07
0.33

0.0833
1.5
6

4.545455
1.6972
0.2369
0.8225

ft.
ft.
ft.
ft.
ft.
ft.
ft.
ft.

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordered pair on regression
line (t,Yt):

Note: Choose Yt and t

8.5
ERR

1.924765

ft.

where:

D > H

D = H

Ln(R/rw)=[1.1/Ln(H/rw)+(A+BLn[(D-H)/rw])/L/rw]<

Ln(R/rK)=[1.1/Ln(H/rw)+C/(L/rw)]**-1

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt

Yo = 1.069176 ft.

Yt = 0.504506 ft.

t = 1.8 sec.

RADIUS OF INFLUENCE

R= 2.261667 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.056619 cm/sec
K= 1200.333 gal/day-ft**2



31.2
32.2
33.2
34.2
35.2
36.2
37.2
38.2
39.2
40.2
41.2
42.2
43.2
44.2
45.2
46.2

0.043943
0.044221
0.044448
0.044612
0.044813
0.045021
0.045203
0.045408
0.045604
0.045766
0.04595
0.046099
0.046246
0.046397
0.04654
0.046691

0.5200 0.565152
0.5367 0.51016
0.5533 0.465336
0.5700 0.432866
0.5867 0.393164
0.6033 0.352016
0.6200 0.31601
0.6367 0.275664
0.6533 0.236927
0.6700 0.204779
0.6867 0.168453
0.7033 0.139038
0.7200 0.109945
0.7367 0.080208
0.7533 0.051917
0.7700 0.02202

28.6
29.6
30.6
31.6
32.6
33.6
34.6
35.6
36.6
37.6
38.6
39.6
40.6
41.6
42.6
43.6

•0.57066 -0.3709
-0.67299 -0.42307
-0.765 -0.47525
-0.83733 -0.52743
-0.93353 -0.5796
-1.04408 -0.63178
-1.15198 -0.68395
•1.28857 -0.73613
•1.44 -0.78831
-1.58S83 -0.84048
•1.7811 -0.89266
-1.97301 -0.94483
-2.20778 -0.99701
-2.52314 -1.04919
-2.95811 -1.10136
-3.81581 -1.15354

0.690115
0.655031
0.62173
0.590122
0.560121
0.531646
0.504618
0.478964
0.454614
0.431503
0.409566
0.388744
0.368981
0.350223
0.332418
0.315518



RAW DATA Note: 1 ft. head * 0.00506 volts
Induced head * final head reading-transducer head at time t

Time
(sec.)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
.1
.2
.3
.4
.5
.6
.7

1.8
1.9
2

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

Transducer
Head

(Volts)

0.026459
0.026481
0.026459
0.026468
0.026457
0.026472
0.026471
0.026467
0.026468
0.026475
0.026484
0.026479
0.026491
0.026451
0.026484
0.026498

0.0265
0.026496
0.026484
0.026492
0.026553
0.030336
0.02825

0.027397
0.027612
0.027815
0.027981
0.028053
0.028284
0.028543
0.028837
0.029079
0.029222
0.029462
0.02968

0.029892
0.030113
0.030335
0.030549
0.030672
0.03086

0.031088
0.03129

0.031491
0.031595
0.031779
0.031978
0.032166
0.032362

Time
(min.)

0.0017
0.0033
0.0050
0.0067
0.0083
0.0100
0.0117
0.0133
0.0150
0.0167
0.0183
0.0200
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0217
0233
0250
0267
0283
0300
0317
0333
0350
0367
0383
0400
0417
0433
0450
0467
0433
0500
0517
0533
0550
0567
0583

0.0600
Q.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0617
0633
0650
0667
0683
0700
0717
0733
0750
0767
0783
0800
0817

Induced head Translated
Value Y (ft) Time (sec.)

3.652927
3.648587
3.653087
3.651158
3.653409
3.650356
3.650676
3.65132

3.651158
3.649874
3.648105
3.649069
3.646658
3.654534
3.648105
3.645211
3.644889
3.645694
3.648105
3.646498
3.634443
2.88685

3.298982
3.467595
3.425162
3.384976
3.352186
3.337881
3.292391
3.241117
3.183091
3.13519

3.106901
3.059482
3.016405
2.974613
2. 950893
2.887012
2.844737
2.820304
2.783174
2.738168
2.698304
2.658603
2.638028
2.601702
2.562322
2.52519

2.486453

-2.3
-2.2
-2.1
-2
-1.9
•1.8
-1.7
-1.6
-1.5
-1.4
-1.3
-1.2
-1.1
-1
-0.9
-0.8
-0.7
-0.6
-0.5
-0.4
-0.3
-0.2
-0.1
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2
2.1
2.2
2.3
2.4
2.5

Data used in
linear fit Ln (Y)

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0
0
0
0
0
0
0

.295529

.29434

.295573

.295044

.295661

.294825

.294912

.295089

.295044

.294693

.294208

.294472

.293811

.295968

.294208

.293414

.293326

.293547

.294208

.293767

.290456

.060166

.193614

.243461

.231149

.219347

.209613

.205336

.191614

.175918

.157853

.14269

.133626

.118246

.104066

.090114

.075307

.060222

.045471

.036845

.023592

.007289

.992624

.977801

.970C32

.956166

.940914

.926316

.910857

Ln (Yt)
(theor.)

1.607406
1.592915
1.578423
1.563932
1.54944

1
1
1
1
1
1
1
1
1
1

.534949

.520458

.505966

.491475

.476983

.462492

.448001

.433509

.419018

.404527
1.390035
1
1
1

1
1
1
1
1
1

1
1
1
1

1
0
0
0
0
0

.375544

.361052

.346561
1.33207
.317578
.303087
.288595
.274104
.259613
.245121
1.23063
.216139
.201647
.187156
.172664
.158173
.143682
1.12919
.114699
.100207
.085716
.071225
.056733
.042242
1.02775
.013259
.998768
.984276
.969785
.955294
.940802

0.926311
0.911819

Yt

4.989851
4.918062
4.847307
4.777569
4.708834
4.641089
4.574318
4.508508
4.443645
4.379714
4.316704
4.2546

4.193389
4.13306

4.073598
4.014991
3.957228
3.900296
3.844183
3.788877
3.734367
3.680641
3.627688
3.575497
3.524056
3.473356
3.423385
3.374133
3.32559

3.277745
3.230589
3.18411

3.138301
3.093151
3.04865

3.004789
2.96156

2.918952
2.876957
2.835567
2.794772
2.754564
2.714934
2.675875
2.637377
2.599434
2.562036
2.525176
2.488847



5 0.03255
5.1 0.032649
5.2 0.032814
5.3 0.033006
5.4 0.033183
5.5 0.03336
5.6 0.033442
5.7 0.033609
5.8 0.03379
5.9 0.033952
6 0.034129

6.1 0.034206
6.2 0.034363
6.3 0.034519
6.4 0.034694
6.5 0.034862
6.6 0.035006
6.7 0.035168
6.8 0.035233
6.9 0.035396

7 0.035483
7.1 0.03567
7.2 0.035836
7.3 0.035904
7.4 0.036047
7.5 0.036197
7.6 0.036322
7.7 0.036464
7.8 0.036528
7.9 0.036667
8 0.036794

8.1 0.036931
8.2 0.037055
8.3 0.037113

8.400001 0.037238
8.5 0.037365
8.6 0.037485
8.7 0.037594
8.8 0.037721

8.900001 0.037852
9 0.037896

9.1 0.038033
9.2 0.03814
9.3 0.038262

9.400001 0.038374
9.5 0.038478
9.6 0.03853
9.7 0.038638
9.8 0.038728

9.900001 0.038847
10 0.03887

10.2 0.039047
10.4 0.039203
10.6 0.03944
10.8 0.039592

11 0.039737

0.0833 2.449162
0.0850 2.429711
0.0867 2.397081
0.0883 2.359148
0.0900 2.324107
0.0917 2.289067
0.0933 2.272992
0.0950 2.239879
0.0967 2.204196
0.0983 2.172209
0.1000 2.13717
0.1017 2.121899
0.1033 2.090877
0.1050 2.060016
0.1067 2.025617
0.1083 .992344
0.1100 .963893
0.1117 .931907
0.1133 .919047
0.1150 .886739
0.1167 .869542
0.1183 .832731
0.1200 1.799781
0.1217 1.786439
0.1233 1.75815
0.1250 1.728573
0.1267 1.70382
0.1283 1.675692
0.1300 1.663152
0.1317 .635668
0.1333 .610593
0.1350 .583427
0.1367 .558834
0.1383 .547423
0.1400 1.52283
0.1417 .497593
0.1433 .473964
0.1450 .452427
0.1467 .427352
0.1483 .401472
0.1500 .392792
0.1517 .365628
0.1533 1.344571
0.1550 1.3203
0.1567 1.298279
0.1583 1.277704
0.1600 1.267417
0.1617 1.24604
0.1633 1.228358
0.1650 1.204729
0.1667 1.200229
0.1700 1.165348
0.1733 1.134326
0.1767 1.087551
0.1800 1.057494
0.1833 1.028881

2.6
2.7
2.8
2.9
3
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
5
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
6.000001
6.1
6.2
6.3
6.4
6.500001
6.6
6.7
6.8
6.9
7.000001
7.1
7.2
7.3
7.4
7.500001
7.6
7.8
8
8.2
8.4
8.6

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

+

*

*

*

*

*

*

*

i

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

0.895746 0.897328
0.887773 0.882837
0.874252 0.868345
0.858301 0.853854
0.843336 0.839362
0.828144 0.824871
0.821097 0.81038
0.806422 0.795888
0.790363 0.781397
0.775745 0.766906
0.759483 0.752414
0.752312 0.737923
0.737584 0.723431
0.722714 0.70894
0.705874 0.694449
0.689312 0.679957
0.674929 0.665466
0.658508 0.650974
0.651829 0.636483
0.63485 0.621992
0.625693 0.6075
0.605807 0.593009
0.587665 0.578517
0.580224 0.564026
0.564262 0.549535
0.547296 0.535043
0.532873 0.520552
0.516226 0.506061
0.508715 0.491569
0.492051 0.477078
0.476602 0.462586
0.459591 0.448095
U. 443938 0.433604
0.436591 0.419112
0.42057 0.404621
,.403859 0.390129
0.387956 0.375638
0.373236 0.361147
0.355821 0.346655
0.337523 0.332164
0.331311 0.317673
0.311615 0.303181
0.296075 0.28869
0.277859 0.274198
0.261039 0.259707
0.245064 0.245216
0.236981 0.230724
0.21997 0.216233
0.205678 0.201741
0.186255 0.18725
0.182513 0.172759
0.15302 0.143776
0.126039 0.114793
0.083929 0.08581
0.055902 0.056828
0.028472 0.027845

2.45304
2.417748
2.382964
2.348681
2.314891
2.281587
2.248762
2.216409
2.184522
2.153093
2.122117
2.091586
2.061495
2.031836
2.002604
1.973793
1.945396
1.917408
1.889823
1.862634
1.835837

.809425

.783393

.757735

.732447

.707522

.682956

.658744
1.63488

1.611359
1.588176
1.565327
1.542807
1.520611
1.498734
1.477172
1.45592

1.434974
1.414329
1.393981
1.373926
1.35416

1.334678
1.315476
1.29655

1.277897
1.259512
1.241391
1.223532
1.205929
1.188579
1.154625
1.121641
1.0896

1.058473
1.028236



11.2
11.4
11.6
11.8
12

12.2
12.4
12.6
12.8

13
13.2
13.4
13.6
13.8

14

14.2
14.4
14.6
14.8

15

15.2
15.4
15.6
15.8
16

16.2
16.4
16.6
.6.8
17

17.2
17.4
17.6
17.8
18

18.^
16.4
18.6
18.8

19
19.2
19.4
19.6
19.8
20

20.2
21.2
22.2
23.2
24.2
25.2
26.2
27.2
28.2
29.2
10.2

0.039899
0.040057
0.040234
0.040388
0.040523
0.040701
0.040767
0.040933
0.041023
0.041188
0.041351
0.041448
0.041567
0.041672
0.041805
0.041916
0.042009
0.042144
0.042175
0.042306
0.042369
0.042469
0.042588
0.042632
0.042741
0.042788
0.042888
0.042953
0.043038
0.043109
0.043173
0.043239
0.043299
0.043374
0.043403
0.043489
0.043535
0.043561
0.043635
0.043673
0.043728
0.043772
0.04383
0.04387

0.043914
0.043935
0.044162
0.044297
0.044392
0.044498
0.044571
0.044645
0.044694
0.044741
0.044776
0.044803

0.1867 0.996895
0.1900 0.965713
0.1933 0.930672
0.1967 0.900292
0.2000 0.873609
0.2033 0.838407
0.2067 0.825387
0.2100 0.792597
0.2133 0.774755
0.2167 0.742126
0.2200 0.709978
0.2233 0.69069
0.2267 0.667221
0.2300 0.646486
0.2333 0.620126
0.2367 0.598265
0.2400 0.579781
0.2433 0.553259
0.2467 0.54699
0.2500 0.521111
0.2533 0.508735
0.2567 0.488964
0.2600 0.465496
0.2633 0.456656
0.2667 0.435277
0.2700 0.425955
0.2733 0.406184
0.2767 0.393324
0.2800 0.376609
0.2833 0.362462
0.2867 0.349765
0.2900 0.336745
0.2933 0.325012
0.2967 0.310063
0.3000 0.304437
0.3033 0.287399
0.3067 0.278237
0.3100 0.273093
0.3133 0.258626
0.3167 0.251071
0.3200 0.240142
0.3233 0.231462
0.3267 0.220049
0.3300 0.212174
0.3333 0.203332
0.3367 0.199314
0.3533 0.154308
0.3700 0.127787
0.3867 0.108978
0.4033 0.087923
0.4200 0.073617
0.4367 0.05883
0.4533 0.049186
0.4700 0.039862
0.4867 0.033111
0.5033 0.027646

8.8 *
9 *
9.2 *
9.4 *
9.6 *
9.8 *
10 *
10.2 *
10.4 *
10.6 *
10.8 *
11

11.2
11.4
11.6
11.8
12
12.2
12.4
12.6
12.8
13

13.2
13.4
13.6
13.8
14

14.2
14.4
14.6
14.8
15

15.2
15.4
15.6
15.8
16
16.2
16.4
16.6
16.8
17

17.2
17.4
17.6
17.8
18.8
19.8
20.8
21.8
22.8
23.8
24.8
25.8
26.8
27.8

-0.00311 -0.00114
-0.03489 -0.03012
-0.07185 -0.0591
-0.10504 -0.08809
-0.13512 -0.11707
-0.17625 -0.14605
-0.1919 -0.17503
-0.23244 -0.20402
-0.25521 -0.233
-0.29824 -0.26198
-0.34252 -0.29097
-0.37006 -0.31995
-0.'.0463 -0.34893
-0.4362 -0.37791
-0.47783 -0.4069
-0.51372 -0.43588
-0.54511 -0.46486
-0.59193 -0.49385
-0.60332 -0.52283
-0.65179 -0.55181
-0.67583 -0.58079
-0.71547 -0.60978
-0.76465 -0.63876
-0.78382 -0.66774
•0.83177 -0.69672
-0.85342 -0.72571
•0.90095 -0.75469
-0.93312 -0.78367
-0.97655 -0.81266
- .01483 -0.84164
- .05049 -0.87062
- .08843 -0.8996
• .12389 -0.92859
- .17098 -0.95757
-1.18929 -0.98655
-1.2-.o88 -1.01554
•1.27928 -1.04452
-1.29794 -1.0735
•1.35237 -1.10248
-1.38202 -1.13147
-1.42652 -1.16045
-1.46334 -1.18943
-1.5139 -1.21841
-1.55035 -1.2474
-1.59292 -1.27638
-1.61287 -1.30536
-1.8688 -1.45028
-2.05739 -1.59519
•2.21661 -1.7401
-2.43129 -1.88502
-2.60888 -2.02993
•2.8331 -2.17485
-3.01215 -2.31976
-3.22234 -2.46467
-3.4079 -2.60959
-3.58827 -2.7545

0.998863
0.970328
0.942609
0.915682
0.889524
0.864113
0.839428
0.815448
0.792153
0.769524
0.747541
0.726186
0.705442
0.685289
0.665713
0.646696
0.628222
0.610275
0.592842
0.575906
0.559454
0.543472
0.527947
0.512865
0.498214
0.483982
0.470156
0.456725
0.443678
0.431004
0.418691
0.406731
0.395112
0.383825
0.37286

0.362209
0.351861
0.34181

0.332045
0.32256

0.313345
0.304394
0.295699
0.287251
0.279046
0.271074
0.234505
0.20287

0.175502
0.151826
0.131344
0.113626
0.098297
0.085037
0.073565
0.063641



31.2
32.2
33.2
34.2
35.2
36.2
37.2
38.2
39.2
40.2
41.2
42.2
43.2
44.2

0.044833
0.044852
0.044854
0.044872
0.044882
0.044887
0.044898
0.044923
0.044931
0.044934
0.044942
0.04492

0.044926
0.044934

0.5200 0.0217
0.5367 0.018002
0.5533 0.01768
0.5700 0.014144
0.5867 0.012055
0.6033 0.011091
0.6200 0.00884
0.6367 0.004018
0.6533 0.002409
0.6700 0.001767
0.6867 0.00016
0.7033 0.00466
0.7200 0.003375
0.7367 0.001767

28.8
29.8
30.8
31.8
32.8
33.8
34.8
35.8
36.8
37.8
38.8
39.8
40.8
41.8

-3.83046 -2.89942
-4.01727 -3.04433
-4.03533 -3.18924
-4.25845 -3.33416
-4.41825 -3.47907
-4.50163 -3.62398
-4.72848 -3.7689
-5.51702 -3.91381
-6.02851 -4.05873
-6.33859 -4.20364
-8.73984 -4.34855
-5.36872 -4.49347
•5.69121 -4.63838
-6.33859 -4.7833

0.055055
0.047628
0.041203
0.035645
0.030836
0.026676
0.023077
0.019964
0.017271
0.014941
0.012925
0.011182
0.009673
0.008368



LENZ OIL
MW05D DUPLICATE RISING HEAD PRESSURE TEST DATA (5-30-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER
AND RICE (1976) METHOD. AIR PRESSURE WAS USED TO PUSH THE WATER DOWN
IN THE WELL AND RECOVERY RATE WAS MEASURED.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:
1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA
2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TINE VALUES
3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT
4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS
5.) CHOOSE A VALUE FOR TINE t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t*0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:
Constant 1.289776
Std Err of Y Est 0.016004
R Squared 0.998667
No. of Observations 97
Degrees of Freedom 95

X Coefficient(s)
Std Err of Coef.

-0.14773
0.000554

Regression line equation:

Ln Y = -0.14773 t+1.289776

Ln Y intercept: 1.289776

SLUG TEST PARAMETERS

Length of slug (Ls)*
Slug diameter (Ds)*

Initial theoret. induced head (Yo)*
Actual initial induced head (Ho)*

Radius of developed zone (rw)»
Radius of well casing (rc)=

Effective length of inflow (L)*
Saturated thickness of aquifer (D)*

L/rw*
A*

Constants based on L/rw: B*
C*

Distance between top of aquifer
and screen bottom (H)*

D > H Ln (R/rw)*
D = H Ln (R/rw)*
Ln((D-H)/rw)=Note:

where:
D > H
D = H

3.631972
3.534464

0.25
0.0833

5
175
20

2.1686
0.318

1.6788

ft.
ft.

ft.
ft.
ft.
ft.

ft.
ft.

33
.330402
.233938

6

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=[1.1/Ln(H/rw)+(A+BLn[(D-H)/rw])/L/rwJ**-1
Ln(R/rw)=C1.VLn(H/rw)+C/(L/rw)]**-1

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordered pair on regression
line (t.Yt):

Note: Choose Yt and t

Yo * 3.631972 ft.
Yt * 2.663237 ft.
t = 2.1 sec.

RADIUS OF INFLUENCE

R* 2.570519 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

X* 0.007281 cm/sec
K= 154.3623 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA Mote: 1 ft. head * 0.00506 volts
Induced head = final head reading-transducer head at time t

Time
(sec.)

0.1

0.2
0.3
0.4
0.5
0.6
0.
0.

0.
1

1.
1.
1.

1.
1.
1.

1.
1.

1.

7
8

9

1

2
3

4
5
6

7
3
9

2
2.
2.
2.

2.
2.

2.
2.
2.

2.
3

3.
3.

3.
3.
3.

3.
3.
3.
3.

1
2
3
4
5

6
7
8
9

1

2

3
4
5

6
7

8
9

4

4.

4.

4.
4.
4.
4.
4.
4.
4.

1

2

3
4

5
6
7

8
9

Transducer
Head

(Volts)

0.025788
0.025774
0.025786
0.025796
0.025791
0.025812
0.025694
0.025813
0.025811
0.025815
0.02582

0.025965
0.029746
0.027488
0.027073
0.026948
0.027152
0.027328
0.02767

0.027944
0.028162
0.028381
0.028489
0.028746
0.029002
0.029239
0.029474
0.029577
0.029793
0.030024
0.030254
0.030447
0.030678
0.030891
0.030987
0.031203
0.031402
0.031599

0.0318
0.031909
0.032086
0.032279
0.032466
0.032628
0.032846
0.032937
0.033121
0.033273
0.033453

Time
(min.)

0.0017
0.0033
0.0050
0.0067
0.0083
0.0100
0.0117
0.0133
0.0150
0.0167
0.0183
0.0200
0.0217
0.0233
0.0250
0.0267
0.0283
0.0300
0.0317
0.0333
0.0350
0.0367
0.0383
0.0400
0.0417
0.0433
0.0450
0.0467
0.0483
0.0500
0.0517
0.0533
0.0550
0.0567
0.0583
0.0600
0.0617
0.0633
0.0650
0.0667
0.0683
0.0700
0.0717
0.0733
0.0750
0.0767
0.0783
0.0800
0.0817

Induced head Translated
Value Y (ft) Time (sec.)

3.763836
3.766569
3.764158
3.762229
3.763194
3.759014
3.782322
3.758854
3.759176
3.758372
3.757407
3.728796
2.981526
3.427733
3.509872
3.534464
3.494119
3.459399
3.391729
3.337721
3.294482
3.251243
3.230026
3.179233
3.128601
3.081666
3.035374
3.014958
2 972204
2.926553
2.881065
2.84297
2.79732

2.755208
2.736239
2.693644
2.654263
2.615366
2.575662
2.554125
2.519083
2.480988
2.444018
2.411872
2.368955
2.350951
2.314464
2.284405
2.248883

.

-
-

-
•
•

-0.
-0.
-0.
-0.
•

-
-
-

0.

0.
0.

0.
0.

5
4
3
2
1

9
8
7
6
5
4
3

2
1

0
0
0
0
0
0
0
0

0
0

1
1
1
1
1
1
1
1
1
1
2
2
2
2
2

2
2

2
2

2
3
3

3
3

.1

.2

.3

.4

.5

.6

.7

.8

.9

.1

.2

.3

.4

.5

.6

.7

.8

.9

Data used in Ln (Yt)
linear fit Ln (Y) (theor.)

*
* 1
* 1

*
*
*

*
*
* 1
* 1

* 1
* 1

* 1

*

*

*
*

*

*
*

.325439 1.511371

.326165 1.496598

.325524 1.481825

.325012 1.467052

.325268 1.452279

.324157 1.437506

.330338 1.422733

.324114 1.40796

.3242 1.393187

.323986 1.378414

.323729 1.363641

.316086 .348868

.092435 .334095

.231899 .319322

.255579 .304549

.262562 .289776

.251081 1.275003

.241095 1.26023

.22134 1.245457

.205288 1.230684

.192249 1.215911

.179037 1.201138

.17249 1.186365

.15664 1.171592

.140586 1.156819

.12547 1.142046

.110334 1.127273

.103586 1.112499

.089304 1.097726

.073825 1.082953

.05816 1.06818

.044849 1.053407

.028662 1.G38634

.013493 1.023861

.006584 1.009088

* 0.990895 0.994315
.1

.2

.3

.4

.5

.6

.7

.3

.9

* C. 976167 0.979542
* 0.961404 0.964769
* 0.946107 0.949996
* 0.93771 0.935223
* 0.923895 0.92045
* 0.908657 0.905677
* 0.893643 0.890904
* 0.880403 0.876131
* 0.862449 0.861358
* 0.85482 0.846585

.1

.2

.3

* 0.839178 0.831812
* 0.826106 0.817039
* 0.810434 0.802266

Yt

4.532942

4.466469
4.400971
4.336433

4.272842
4.210183
4.148443
4.087608

4.027666
3.968602
3.910405
3.853061
3.796558

3.740884
3.686026
3.631972
3.578711
3.526232
3.474521
3.423569
3.373365
3.323896
3.275153

3.227125
3.179801

3.133171
3.087225
3.041952
2.997344
2.953389

2.910079
2.867405

2.825356
2.783924
2.743099

2.702873
2.663237

2.624182
2.5857

2.547782

2.51042
2.473606

2.437332
2.40159

2.366372
2.33167

2.297478
2.263787
2.230589



5 0.033639
5.1 0.033726
5.2 0.033888
5.3 0.034064
5.4 0.034232
5.5 0.034393
5.6 0.034489
5.7 0.034641
5.8 0.03479
5.9 0.034971
6 0.035125

6.1 0.035274
6.2 0.035423
6.3 0.0355
6.4 0.035633
6.5 0.035786
6.6 0.035799
6.7 0.036074
6.8 0.036139
6.9 0.03628

7 0.036413
7.1 0.036545
7.2 0.036681
7.3 0.036744
7.4 0.036881
7.5 0.03702
7.6 0.037136
7.7 0.037278
7.8 0.037321
7.9 0.037467
8 0.037587

8.1 0.037706
8.2 0.037787
8.3 0.037922

8.400001 0.038067
8.r 0.038118
8.6 0.038231
8.7 0.03835
8.8 0.038453

8.900001 0.038547
9 0.038679

9.1 0.038737
9.2 0.038843
9.3 0.038943

9.400001 0.039048
9.5 0.039144
9.6 0.039186
9.7 0.039285
9.8 0.039388

9.900001 0.039482
10 0.039513

10.2 0.039666
10.4 0.039819
10.6 0.04002
10.8 0.040167
11 0.040296

0.0833 2.212075
0.0850 2.194875
0.0867 2.162887
0.0883 2.128168
0.0900 2.094895
0.0917 2.063231
0.0933 2.044263
0.0950 2.014206
0.0967 1.98463
0.0983 1.948947
0.1000 1.918567
0.1017 1.88899
0.1033 1.859575
0.1050 1.844466
0.1067 1.818105
0.1083 1.787887
0.1100 1.785314
0.1117 1.730986
0.1133 1.718126
0.1150 1.690318
0.1167 1.663957
0.1183 1.637919
0.1200 1.610913
0.1217 1.598538
0.1233 1.571534
0.1250 1.543887
0.1267 1.521061
0.1283 1.493093
0.1300 1.484413
0,1317 1.455642
0.1333 1.431852
0.1350 1.408385
0.1367 1.392472
0.1383 1.365628
0.1400 1.337018
0.1417 1.326891
0.1433 1.304708
0.1450 1.281081
0.1467 1.260828
0.1483 1.242182
0.1500 1.216142
0.1517 1.204569
0.1533 1.183674
0.1550 1.163903
0.1567 1.143166
0.1583 1.1242
0.1600 1.115842
0.1617 1.096393
0.1633 1.075978
0.1650 1.057494
0.1667 1.051385
0.1700 1.021006
0.1733 0.990789
0.1767 0.951085
0.1800 0.921992
0.1833 0.896595

3.4
3.5
3.6
3.7
3.8
3.9
4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
5
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
6
6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.800001
6.9
7
7.1
7.2
7.300001
7.4
7.5
7.6
7.7
7.800001
7.9
8
8.1
8.2
8.300001
8.4
8.6
8.8
9

9.2
9.4

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

«

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

0.793931 0.787493
0.786125 0.77272
0.771444 0.757947
0.755262 0.743174
0.739504 0.728401
0.724273 0.713628
0.715037 0.698855
0.700225 0.684082
0.685433 0.669309
0.667289 0.654536
0.651579 0.639763
0.636042 0.62499
0.6?0348 0.610216
0.61219 0.595443
0.597795 0.58067
0.581035 0.565897
0.579594 0.551124
0.548691 0.536351
0.541234 0.521578
0.524917 0.506805
0.509198 0.492032
0.493427 0.477259
0.476801 0.462486
0.469089 0.447713
0.452052 0.43294
0.434303 0.418167
0.419408 0.403394
0.40085 0.388621
0.395019 0.373848
0.375447 0.359075
0.358969 0.344302
0.342444 0.329529
0.331081 0.314756
0.311615 0.299983
0.290442 0.28521
0.282839 0.270437
0.265979 0.255664
0.247704 0.240891
0.231769 0.226118
0.216869 0.211345
0.195684 0.196572
0.186122 0.181799
0.168623 0.167026
0.151779 0.152253
0.133802 0.137479
0.117071 0.122707
0.109609 0.107934
0.092026 0.09316
0.07323 0.078387
0.055902 0.063614
0.050109 0.048841
0.020788 0.019295
-0.00925 -0. 01025
-0.05015 -0.0398
-0.08122 -0.06934
-0.10915 -0.09889

2.197879
2.165648
2.13389

2.102598
2.071765
2.041383
2.011448
1.981951
1 .952887
1 .924249
1.896031
1.868226
1.84083

1.813835
1.787236
1.761027
1.735203
1.709757
1.684685
1.65998

1.635637
1.611651
1.588017
1.56473

1.541784
1.519175
1.496897
1.474946
1 .453316
1 .432004
1.411005
1.390313
1.369925
1.349836
1.330041
1.310537
1.291319
1.272382
1.253723
1.235338
1.217223
1.199373
1.181785
1.164454
1.147378
1.130553
1.113974
1.097638
1.081542
1.065681
1.050054
1.019483
0.989802
0.960985
0.933007
0.905843



11.2
11.4
11.6
11.8

12
12.2
12.4
12.6
12.8
13

13.2
13.4
13.6
13.8

14
14.2
14.4
14.6
14.8
15

15.2
15.4
15.6
15.8
16

16.2
16.4
16.6
16.8
17

17.2
17.4
17.6
17.8

18
18."
18.4
18.6
18.8
19

19.2
19.4
19.6
19.8
20

20.2
21.2
22.2
23.2
24.2
25.2
26.2
27.2
28.2
29.2
30.2

0.040495
0.040581
0.040781
0.040902
0.041025
0.041193
0.041236
0.041424
0.041523
0.041672
0.04175

0.041835
0.041884
0.041984
0.04213

0.042201
0.04228

0.042409
0.042463
0.04256

0.042614
0.042703
0.042798
0.04285

0.042935
0.042993
0.043074
0.043134
0.043215
0.043268
0.043324
0.043364
0.043426
0.043499
0.043542
0.043585
0.043643
0.043672
0.043726
0.043782
0.043805
0.043845
0.04391

0.043931
0.043966
0.04399

0.044163
0.044283
0.044376
0.044467
0.044536
0.044592
0.044634
0.044672
0.044639
0.04472

0.1867 0.857215
0.1900 0.840176
0.1933 0.800796
0.1967 0.776846
0.2000 0.752573
0.2033 0.719302
0.2067 0.710783
0.2100 0.673652
0.2133 0.654042
0.2167 0.624626
0.2200 0.609196
0.2233 0.592478
0.2267 0.582676
0.2300 0.562903
0.2333 0.534132
0.2367 0.519986
0.2400 0.504555
0.2433 0.478998
0.2467 0.468389
0.2500 0.449101
0.2533 0.438492
0.2567 0.420812
0.2600 0.402166

0.2633 0.391719
0.2667 0.375002
0.2700 0.363589
0.2733 0.347516
0.2767 0.335621
0.2800 0.319708
0.2833 0.309259
0.2867 0.298168
0.2900 0.290132
0.2933 0.277915
0.2967 0.263611
0.3000 0.255091
0.3033 0.246571
0.3067 0.23516
0.3100 0.229372
0.3133 0.218765
0.3167 0.207672
0.3200 0.203012
0.3233 0.195136
0.3267 0.182277
0.3300 0.178257
0.3333 0.171186
0.3367 0.166524
0.3533 0.132287
0.3700 0.108658
0.3867 0.090174
0.4033 0.072172
0.4200 0.05867
0.4367 0.047579
0.4533 0.039219
0.4700 0.031826
0.4867 0.028451
0.5033 0.022182

9.6
9.8
10
10.2
10.4
10.6
10.8
11
11.2
11.4
11.6
11.8
12
12.2
12.4
12.6
12.8
13
13.2
13.4
13.6
13.8
14
14.2
14.4
14.6
14.8
15
15.2
15.4
15.6
15.8
16
16.2
16.4
16.6
16.8
17
17.2
17.4
17.6
17.8
18
18.2
18.4
18.6
19.6
20.6
21.6
22.6
23.6
24.6
25.6
26.6
27.6
28.6

0.15407 -0.12843
0.17414 -0.15798
0.22215 -0.18753
0.25251 -0.21707
0.28426 -0.24662
0.32947 -0.27617
0.34139 -0.30571
0.39504 -0.33526
0.42458 -0.3648
0.4706 -0.39435
0.49562 -0.4239
0.52344 -0.45344
0.54012 -0.48299
0.57465 -0.51253
0.62711 -0.54208
0.65395 -0.57163
0.68408 -0.60117
0.73606 -0.63072
0.75846 -0.66026
0.80051 -0.68981
0.82441 -0.71936
0.86557 -0.7489
0.91089 -0.77845

0.93721 -0.80799
0.98082 -0.83754

.01173 -0.86709

.05695 -0.89663

.09177 -0.92618

.14035 -0.95572

.17358 -0.98527

.2101 -1.01482

.23742 -1.04436

.28044 -1.07391

.33328 -1.10345

.36614 -1.133

.4001 -1.16255

.44749 -1.19209

.47241 -1.22164

.51976 -1.25119

.5718 -1.28073
1.59449 -1.31028
1.63406 -1.33982
1.70223 -1.36937
1.72453 -1.39892
1.76501 -1.42846
1.79262 -1.45801
2.02278 -1.60574
2.21955 -1.75347
2.40602 -1.9012
2.6287 -2.04893
2.83583 -2.19666
3.04536 -2.34439
3.23858 -2.49212
3.44747 -2.63985
3.55959 -2.78758
3.80848 -2.93531

0.879471
0.853866
0.829007
0.804871
0.781438
0.758688
0.736599
0.715154
0.694333
0.674118
0.654492
0.635437
0.616937
0.598976
0.581538
0.564607
0.548169
0.53221

0.516715
0.501671
0.487066
0.472885
0.459118
0.445751
0.432774
0.420174
0.407941
0.396064
0.384533
0.373338
0.362469
0.351916
0.34167

0.331723
0.322065
0.312689
0.303585
0.294747
0.286165
0.277834
0.269745
0.261892
0.254267
0.246865
0.239677
0.232699
0.200741
0.173172
0.149389
0.128873
0.111174
0.095906
0.082734
0.071372
0.06157

0.053114



31.2
32.2
33.2
34.2
35.2
36.2

0.044735
0.044748
0.044/48
0.044767
0.044779
0.044794

0.5200 0.019289
°-5367 0.016717
°-5533 0.016717
°-5700 0.01286
0-5867 0.010609
°-6033 0.007715

29.6
30.6
31.6
32.6
33.6
34.6

•3.94824
-4.09131
-4.09131
•4.35366
•4.54608
•4.86454

-3.08304
-3.23077
•3.3785

-3.52623
•3.67396
•3.82169

0.04582
0-039527
0.034099
0.029416
0.025376
0.021891



LENSE OIL

MW6S RISING HEAD SLUG TEST DATA (5-24-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER

AND RICE (1976) METHOD.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:

1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA

2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES

3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT

4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS

5.) CHOOSE A VALUE FOR TINE t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t*0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:
Constant 0.370796

Std Err of Y Est 0.052497

R Squared 0,995466

No. of Observations 6
Degrees of Freedom 4

X Coefficient(s)
Std Err of Coef.

-0.41534
0.014015

Regression line equation:

Ln Y = -0.41534 t+0.370796

Ln Y intercept: 0.370796

SLUG TEST PARAMETERS

Length of slug (Ls)*

Slug diameter (Ds)=
Initial theoret. induced head (Yo)=
Actual initial induced head (Ho)*

Radius of developed zone (rw)*
Radius of well casing (rc)=

Effective length of inflow (L)=
Saturated thickness of aquifer (D)*

L/rw*
A*

Constants based on L/rw: B*
C*

Distance between top of aquifer
and screen bottom (H)*

D > H Ln (R/rw)=
D = H Ln (R/rw)=
Ln((D-H)/rw)=Note:

where:
D > H
D = H

3
0.14

1.448387
1.44
0.25

0.0833
8.4
175
33.6

2.5694
0.4087
2.1666

8.4
2.162447
2.649225

6

ft.
ft.
ft.
ft.
ft.
ft.
ft.
ft.

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=[1.1/Ln(H/rw)+(A+BLn[(D-H)/rw])/L/rw]**-1
Ln(R/rw)=[1.1/Ln(H/rw)+C/(L/rw)]**-1

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Orders . pair on regression
line (t.Yt):

Note: Choose Yt and t

Yo = 1.448887 ft.
Yt = 0.880198 ft.
t = 1.2 sec.

RADIUS OF INFLUENCE

R= 2.173095 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.011307 cm/sec
K= 239.7053 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA

Transducer
Time Head Translated Induced head Translated Data used in
(min.) (ft.) Time (min.) Value Y (ft) Time (sec.) linear fit Ln (Y)

0
0.0033
0.0066
0.0099
0.0133
0.0166
0.02

0.0233
0.0266
0.03

0.0333
0.05

0.0666
0.0833

0.1
0.1166
0.1333
0.15

0.1666
0.1833

0.2
J.2166
0.2333
0.25

0.2666
0.2833

0.3

-8.03
-7.81
-5.97
-5.83
-4.51
-2.56
-6.34
•5.77
•2.66
-1.44
-1.38
-0.89
•0.56
-0.36
-0.27
•0.23
-0.19
-0.16
-0.14
-0.13
-0.11
-0.1
-0.09
-0.08
-0.07
-0.06
-0.06

.0.03
-0.0267
-0.
-0.
-0.
-0.

-

0234
0201
0167
0134
0.01

-0.0067
-0.

0.

0.
0.

0.
0.

0.
0.

0.
0.

0034
0

0033
0.02
0366
0533
0.07
0866
1033
0.12
1366
1533
0.17
1866
2033
0.22

0.2366
0.2533
0.27

8.
7.
03
81

5.97
5.
4.
2.
6.
5.
2.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0

83
51
56
34
77
66
44
38
89
56
36
27
23
19
16
14
13
11
.1

0.09
0.
0.
0.
0.

08
07
06
06

-1
-1
-1
-1
-1
-0
-0
-0
•0
0
0.
1.
2.

.8

.602

.404

.206

.002

.804

.6

.402

.204
«

198 *
2 *
196 *

3.198 *
4.
5.
6.
7.
8.
9.
10
11
12
13
14
15
16

2 *
196
198
2
196
198
.2
.196
.198
.2
.196
.198
.2

2.
2.
1.
1.
1.
0.
1.
1.
0.
0.
0.

083185
055405
786747
763017
506297
940007
846879
752672
978326
364643
322083

-0.11653
-0.57982
-1
•1
-1
-1
-1
-1
-2
-?
-2
-2
•2
-2
-2
-2

.02165

.30933

.46968

.66073

.83258

.96611

.04022

.20727

.30259

.40795

.52573

.65926

.81341

.81341

Ln (Yt)
(theor.)

1.118402
1.036165
0.953929
0.871692
0.786963
0.704726
0.619998
0.537761
0.455524
0.370796
0.288559
•0.12761
-0.54128
-0.95745
-1.37362
-1.7873
•2.20346
-2.61963
-3.03331
-3.44947
-3.86564
-4.27932
-4.69548
•5.11165
-5.52533
•5.9415
-6.35766

Yt

3.059961
2.818389
2.595888
2.390953
2.196715
2.023293
1 .858924
1.712169
1.577

1.448887
1.334503
0.380198
0.582
0.38387
0.253189
0.167412
0.11042
0.07283
0.048156
0.031762
0.020949
0.013852
0.009136
0.006026
0.003985
0.002628
0.001733



LENZ OIL

MW06D RISING HEAD PRESSURE TEST DATA (5-30-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER

AND RICE (1976) METHOD. AIR PRESSURE WAS USED TO PUSH THE UATER DOWN

IN THE WELL AND RECOVERY RATE WAS MEASURED.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:

1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA

2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES

3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT

4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS

5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point,
induced head (Yo) is chosen on the regression line at the translated time
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

The initial theoretical
t*0. (see Pandit and

LINEAR REGRESSION DATA

Regression Output:
Constant 1.353449

Std Err of Y Est 0.017368

R Squared 0.998464

No. of Observations 93
Degrees of Freedom 91

X Coefficient(s) -0.15508

Std Err of Coef. 0.000638

Regression line equation:

Ln Y = -0.15508 t+1.353449

Ln Y intercept: 1.353449

SLUG TEST PARAMETERS

Length of slug (Ls)*
Slug diameter (Ds)*

Initi, . theoret, induced head (Yo)=
Actual initial induced head (Ho)*

Radius of developed zone (rw)=
Radius of well casing (re)*

Effective length of inflow (L)=
Saturated thickness of aquifer (D)*

L/rw=
A*

Constants based on L/rw: B*
C*

Distance between top of aquifer
and screen bottom (H)*

D > H Ln (R/rw)'
D = H Ln (R/rw)*
Ln((D-H)/rw)=

3.870752
3.719955

0.25
0.0833

5

175
20

2.1686
0.318

1.6788

ft
ft.

ft.
ft.

ft.

ft.

ft.

ft.

Note:

where:
D > H
D = H

37.4

2.361386

3.293915

6

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=[1.1/Ln(H/rw)+(A+BLn[(D-H)/rw])/L/rw]**-1
Ln(R/rw)=t1.1/Ln(H/rw)+C/(L/rw)]**-1

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordered pair on regression
line (t,Yt):

Note: Choose Yt and t

Yo = 3.870752 ft.
Yt = 2.973739 ft.
t * 1.7 sec.

RADIUS OF INFLUENCE

R* 2.65141 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.007745 cm/sec
K= 164.1918 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA Note: 1 ft. head « 0.00506 volts
Induced head * final head reading-transducer head at time t

Time
(sec.)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

Transducer
Head

(Volts)

0.025728
0.025733
0.025743
0.025759
0.025736
0.025717
0.025764
0.025733
0.025726
0.025724
0.025737
0.025745
0.025729
0.025723
0.025757
0.025724
0.025738
0.028393
0.027117
0.026979
0.027091
0.027361
0.027502
0.027696
0.027974
0.028286
0.028597
0.02876

0.029054
0.029323
0.029594
0.029842
0.030071
0.030244
0.030447
0.030685

0.0309
0.031123
0.031339
0.031573
0.03167

0.031876
0.032087
0.03233

0.032516
0.032594
0.03279
0.03298

0.033183

Time Induced head
(min.) Value Y (ft)

0.0017 3.96717
0.0033 3.966206
0.0050 3.964277
0.0067 3.961061
0.0083 3.965561
0.0100 3.969419
0.0117 3.960097
0.0133 3.966206
0.0150 3.96765
0.0167 3.967972
0.0183 3.965401
0.0200 3.963794
0.0217 3.967008
0.0233 3.968134
0.0250 3.961383
0.0267 3.967972
0.0283 3.965241
0.0300 3.440431
0.0317 3.692789
0.0333 3.719955
0.0350 3.697933
0.0367 3.644407
0.0383 3.616601
0.0400 3.578344
0.0417 3.523372
0.0433 3.461648
0.0450 3.400247
0.0467 3.367939
0.0483 3.309913
0.0500 3.256708
0.0517 3.203182
0.0533 3.154158
0.0550 3.10899
0.0567 3.074753
0.0583 3.034569
0.0600 2.987472
0.0617 2.945038
0.0633 2.900996
0.0650 2.858399
0.0667 2.812107
0.0683 2.792818
0.0700 2.752152
0.0717 2.710522
0.0733 2.66246
0.0750 2.625652
0.0767 2.610381
0.0783 2.571482
0.0800 2.534032
0.0817 2.493846

Translated Data used i
Time (sec.) linear fit

-1.9
•1.8
•1.7
•1.6
•1.5
•1.4
-1.3
-1.2
-1.1
•1
-0.9
-0.8
-0.7
-0.6
-0.5
-0.4
-0.3
-0,2
-0.1
0 *
0.1 *
0.2 *
0.3 *
0.4 *
0.5 *
0.6 *
0.7 *
0.8 *
0.9 *

*
.1 *
.2 *
.3 *
.4 *
.5 *
.6 *
.7 *
.8 *

1.9 *
2 *
2.1 *
2.2 *
2.3 *
2.4 *
2.5 *
2.6 *
2.7 *
2.8 *
2.9 *

n Ln (Yt)
Ln (Y) (theor.)

1.378053 1.648092
.37781 1.632585
.377323 1.617077
.376512 1.60157
.377647 1.586062
.37862 1.570555
.376268 1.555047
.37781 1.53954
.378174 1.524032
.378255 1.508524
.377607 1.493017

1.377202 1.477509
1.378012 1.462002
1.378296 1.446494
1.376593 1.430987
1.378255 1.415479
.377567 .399971
.235597 .384464
.306382 .368956
.313711 .353449
.307774 .337941
.293194 .322434
.285535 1.306926
.2749 1.291418
.259418 1.275911

1.241745 1.260403
1.223848 1.244896
.214301 1.229388
.196922 1.213881
.180717 1.198373
.164145 1.182866
.148722 1.167358
.134298 1.15185
.123225 1.136343
.110069 1.120835
.094428 1.105328
.080122 1.08982
.065054 1.074313

1.050262 1.058805
1.033934 1.043297
1.027051 1.02779
1.012383 1.012282
0.997141 0.996775
0.979251 0.981267
0.965329 0.96576
0.959496 0.950252
0.944482 0.934745
0.929812 0.919237
0.913826 0.903729

Yt

5.197057
5.117085
5.038343
4.960814
4.884477
4.809315
4.735309
4.662443
4.590697
4.520056
4.450502
4.382016
4.314587
4.248195
4.182824
4.118459
4.055064
3.992685
3.931246
3.870752
3.811189
3.752542
3.694799
3.637943
3.581963
3.526844
3.472573
3.419137
3.366524
3.31472

3.263713
3.213491
3.164042
3.115354
3.067415
3.020214
2.973739
2.927979
2.882924
2.838562
2.794882
2.751875
2.709529
2.667835
2.626782
2.586362
2.546563
2.507376
2.468793



5 0.033381
5.1 0.033473
5.2 0.033679
5.3 0.03387
5.4 0.034031
5.5 0.034223
5.6 0.034318
5.7 0.03449
5.8 0.03467
5.9 0.034831
6 0.035003

6.1 0.035181
6.2 0.035253
6.3 0.035393
6.4 0.035598
6.5 0.035778
6.6 0.035966
6.7 0.036052
6.8 0.036237
6.9 0.036381
7 0.036593

7.1 0.036752
7.2 0.036933
7.3 0.037016
7.4 0.037168
7.5 0.037329
7.6 0.037504
7.7 0.037681
7.8 0.037847
7.9 0.037935
8 0.03805

8.1 0.038213
8.2 O.C38358
8.3 0.038482

8.400001 0.038525
8.5 0.038641
8.6 0.03877
8.7 0.038903
8.8 0.039016

8.900001 0.039102
9 0.039231

9.1 0.039305
9.2 0.039393
9.3 0.039524

9.400001 0.03963
9.5 0.039757
9.6 0.039798
9.7 0.039898
9.8 0.039998

9.900001 0.040122
10 0.04014

10.2 0.040312
10.4 0.04047
10.6 0.040707
10.8 0.040827

11 0.041005

0.0833 2.454787
0.0650 2.436623
0.0867 2.395957
0.0883 2.358184
0.0900 2.326198
0.0917 2.288263
0.0933 2.269617
0.0950 2.235542
0.0967 2.200018
0.0983 2.168192
0.1000 2.134275
0.1017 2.099073
0.1033 2.084769
0.1050 2.057123
0.1067 2.016617
0.1083 1.981093
0.1100 1.943802
0.1117 1.926925
0.1133 1.890277
0.1150 1.861826
0.1167 1.820034
0.1183 1.78853
0.1200 1.752846
0.1217 1.736451
0.1233 .706391
0.1250 .674565
0.1267 .639846
0.1283 .604966
0.1300 .572176
0.1317 .554816
0.1333 1.531992
0.1350 1.499844
0.1367 1.471071
0.1383 1.44664
0.1400 1.438121
0.1417 1.415134
0.1433 1.389737
0.1450 1.363377
0.1467 1.341196
0.1483 1.324158
0.1500 1.298599
0.1517 1.283972
0.1533 1.266613
0.1550 1.240735
0.1567 1.219678
0.1583 1.194603
0.1600 1.186565
0.1617 1.166794
0.1633 1.147024
0.1650 1.122593
0.1667 1.118895
0.1700 1.08498
0.1733 1.053796
0.1767 1.006862
0.1800 0.983233
0.1833 0.94803

3
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
5
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
6
6.1
6.2
6.3
6.400001
6.5
6.6
6.7
6.8
6.900001
7
7.1
7.2
7.3
7.400001
7.5
7.6
7.7
7.8
7.900001
a
8.2
8.4
8.6
8.8
9

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

0.89804 0.888222
0.890613 0.872714
0.873783 0.857207
0.857892 0.841699
0.844235 0.826192
0.827793 0.810684
0.819611 0.795176
0.804483 0.779669
0.788465 0.764161
0.773894 0.748654
0.758127 0.733146
0.741496 0.717639
0.734658 0.702131
0.721308 0.686623
0.701421 0.671116
0.683649 0.655608
0.664646 0.640101
0.655925 0.624593
0.636723 0.609086
0.621558 0.593578
0.598855 0.578071
0.581394 0.562563
0.561241 0.547055
0.551843 0.531548
0.534381 0.51604
0.515554 0.500533
0.494602 0.485025
0.473103 0.469518
0.452461 0.45401
0.441357 0.438502
0.426569 0.422995
0.405361 0.407487
u. 385991 0.39198
0.369244 0.376472
0.363337 0.360965

.347224 0.345457
0.329115 0.32995
0.309965 0.314442
0.293561 0.298934
0.280777 0.2S3427
0.261286 0.267919
0.249959 0.252412
0.236346 0.236904
0.215704 0.221397
0.198587 0.205889
0.177814 0.190381
0.171063 0.174874
0.15426 0.159366
0.137171 0.143859
0.115641 0.128351
0.112342 0.112844
0.081562 0.081829
0.052399 0.050813
0.006838 0.019798
-0.01691 -0.01122
-0.05337 -0.04223

2.430803
2.393398
2.356569
2.320306
2.284601
2.249446
2.214832
2.18075

2.147193
2.114152
2.081619
2.049588
2.018049
1.986995
1.956419
1.926314
1.896672
1.867486
.838749
.810455
.782596
.755165
.728157
.701564
1.67538
1.6496

1.624216
1.599223
1.574614
1.550384
1.526527
1.503036
1.479908
1 .457135
1.434713
1.412635
1.390898
1.369495
1.348421
1.327672
1.307242
1.287126
1.26732

1.247818
1.228617
1.209711
1.191096
1.172767
1.154721
1.136952
1.119457
1.08527

1.052127
1.019996
0.988846
0.958647



11.2
11.4
11.6
11.8
12

12.2
12.4
12.6
12.8
13

13.2
13.4
13.6
13.8

14
14.2
14.4
14.6
14.8

15
15.2
15.4
15.6
15.8
16

16.2
16.4
16.6
16.8
17

17.2
17.4
17.6
17.8

18
18.2
18.4
18.6
18.6

19
19.2
19.4
19.6
19.8
20

20.2
21.2
22.2
23.2
24.2
25.2
26.2
27.2
28.2
29.2
30.2

0.041207
0.041273
0.041478
0.04159

0.041763
0.041883
0.042022
0.042141
0.042292
0.04241

0.042547
0.042651
0.042786
0.042885
0.043016
0.043098
0.043199
0.043322
0.043394
0.043501
0.043574
0.043661
0.043783
0.043844
0.043917
0.044007
0.044053
0.044156
0.044209
0.044283
0.044353
0.044388
0.044469
0.044524
0.044591
0.044627
0.044705
0.044741
0.044798
0.044846
0.044893
0.04494

0.044983
0.045022
0.045054
0.04509

0.045288
0.045403

0.04552
0.04558

0.045635
0.045709
0.045743
0.045765
0.045781
0.045776

0.1867 0.908168
0.1900 0.894986
0.1933 0.854642
0.1967 0.83246
0.2000 0.798223
0.2033 0.774595
0.2067 0.746949
0.2100 0.72348
0.2133 0.693743
0.2167 0.670277
0.2200 0.643273
0.2233 0.622698
0.2267 0.596016
0.2300 0.576405
0.2333 0.550526
0.2367 0.534453
0.2400 0.514522
0.2433 0.490089
0.2467 0.475943
0.2500 0.454727
0.2533 0.440421
0.2567 0.423061
0.2600 0.398951
0.2633 0.386895
0.2667 0.372589
0.2700 0.354747
0.2733 0.345585
0.2767 0.325332
0.2800 0.314883
0.2833 0.300257
0.2867 0.286435
0.2900 0.279362
0.2933 0.263449
0.2967 0.252518
0.3000 0.239338
0.3033 0.232265
0.3067 0.216834
0.3100 0.209601

0.3133 0.19851
0.3167 0.189028
0.3200 0.179704
0.3233 0.170381
0.3267 0.161862
0.3300 0.154146
0.3333 0.147877
0.3367 0.140644
0.3533 0.101585
0.3700 0.078921
0.3867 0.055775
0.4033 0.043881
0.4200 0.033111
0.4367 0.018324
0.4533 0.011573
0.4700 0.007233
0.4867 0.004178
0.5033 0.005142

9.2 *
9.4 *
9.6 *
9.8 *
10 *
10.2 *
10.4 *
10.6
10.8
11
11.2
11.4
11.6
11.8
12
12.2
12.4
12.6
12.8
13
13.2
13.4
13.6
13.8
14
14.2
14.4
14.6
14.8
15
15.2
15.4
15.6
15.8
16
16.2
16.4
16.6
16.8
17
17.2
17.4
17.6
17.8
18
18.2
19.2
20.2
21.2
22.2
23.2
24.2
25.2
26.2
27.2
28.2

-0.09633 -0.07325
-0.11095 -0.10426
•0.15707 -0.13528
-0.18337 -0.16629
-0.22537 -0.19731
•0.25542 -0.22832
•0.29176 -0.25934
-0.32368 -0.29035
-0.36565 -0.32137
-0.40006 -0.35238
-0.44119 -0.3834
-0.47369 -0.41441
-0.51749 -0.44543
-0.55094 -0.47644
-0.59688 -0.50746
-0.62651 -0.53847
-0.66452 -0.56949
-0.71317 -0.6005
-0.74246 -0.63152
-0.78806 -0.66253
-0.82002 -0.69355
-0.86024 -0.72456
-0.91892 -0.75558
•0.9496 -0.7866
-0.98728 -0.81761
-1.03635 -0.84863
•1.06252 -0.87964
-1.12291 -0.91066
-1.15555 -0.94167
-1.20312 -0.97269
-1.25024 -1.0037
-1.27525 • .03472
-1.3339 • .06573
-1.37627 - .09675
-1.42988 - .12776
•1.4b988 - .15878
•1.52862 • .18979
-1.56255 - .22081
-1.61692 -1.25182
-1.66586 -1.28284
-1.71645 -1.31385
-1.76972 -1.34487
-1.82101 -1.37588
-1.86985 -1.4069
-1.91137 -1.43791
-1.96152 -1.46893
-2.28686 -1.624
-2.53931 -1.77908
-2.88643 -1.93415
-3.12626 -2.08923
-3.4079 -2.24431
•3.99954 -2.39938
-4.45907 -2.55446
-4.92907 -2.70953
-5.47795 -2.86461
-5.27026 -3.01968

0.929371
0.900989
0.873474
0.846798
0.820938
0.795867
0.771562
0.747999
0.725156
0.703011
0.681541
0.660728
0.64055

0.620988
0.602023
0.583638
0.565814
0.548535
0.531783
0.515543
0.499799
0.484535
0.469738
0.455393
0.441485
0.428003
0.414932
0.40226

0.389976
0.378066
0.36652

0.355327
0.344476
0.333956
0.323757
0.31387

0.304285
0.294992
0.285983
0.27725

0.268783
0.260574
0.252617
0.244902
0.237423
0.230172
0.197108
0.168794
0.144546
0.123782
0.106001
0.090774
0.077734
0.066568
0.057005
0.048817



LENZ OIL

MW06D DUPLICATE RISING HEAD PRESSURE TEST DATA (5-30-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER

AND RICE (1976) METHOD. AIR PRESSURE WAS USED TO PUSH THE WATER DOWN

IN THE WELL AND RECOVERY RATE WAS MEASURED.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:

1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA

2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES

3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT

4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS

5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t*0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:
Constant 1.275024

Std Err of Y Est 0.015824

R Squared 0.998676
No. of Observations 93
Degrees of Freedom 91

X Coefficient(s)
Std Err of Coef.

•0.15221

0.000581

Regression line equation:

Ln Y = -0.15221 t+1.275024

Ln Y intercept: 1.275024

SLUG TEST PARAMETERS

Length of slug (Ls)*
Slug diameter (Ds)=

Initi ', theoret. induced head (Yo)=
Actual initial induced head (Ho)*

Radius of developed zone (rw)»
Radius of well casing (re)*

Effective length of inflow (D*
Saturated thickness of aquifer (D)*

L/rw=

A*

Constants based on L/rw: B*

C*
Distance between top of aquifer
and screen bottom (H)*

D > H Ln (R/rw)=
D = H Ln (R/rw)*
Ln((D-H)/rw)*Note:

where:

D > H

D = H

3.578788
3.408929

0.25
0.0833

5
175
20

2.1686
0.318

1.6788

f t .
ft.
ft.

ft.

ft.

ft.

ft.
ft.

37.4
.361386
.293915

6

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=[1.1/Ln(H/rw)+(A+BLn[(D-H)/rw])/L/ru]**-1

Ln(R/rw)=[1.1/Ln(H/rw)+C/(L/rw)]**-1

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordered pair on regression
line (t,Yt):

Note: Choose Yt and t

Yo = 3.578788 ft.
Yt = 2.762873 ft.
t = 1.7 sec.

RADIUS OF INFLUENCE

R= 2.65141 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.007602 cm/sec
K= 161.1553 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA Note: 1 ft. head * 0.00506 volts
Induced head * final head reading-transducer head at time t

Time
(sec

0
0
0
0
0
0
0
0

.)

.

.

.

.

.

.

.

1

2
3
4

5
6
7
8

0.9

1

1
1

1

1
1
1

1
1

1

.

.

.

.

.

.

.

,

1

2
3
4

5
6
7
8
9

2
2
2
2

2

.

.

.

.

2.

2
2
2

2

.

.

.

.

1
2
3

4
5

6
7

8

9
3

3
3
3
3
3

3
3

3
3

.
,

.

.

.

.

.

.

.

1
2
3
4
5

6
7

8
9

4

4
4
4

4
4
4
4

4
4

.

.

.

.

.

.

.

.

1

2
3
4
5
6
7

8
9

Transducer
Head

(Volts)

0.02728
0.
0.
0.

0.
0.
0.
0.

0.
0.

0.
0.

0.
0.
0.
0.
0.
0.
0.

027275
027246
027282
027274
027296
027305
027287
027308
027299
0.0273
027306
027328
027295
027305
027301
030454
029391
028696
028561

0.02857
0.
0.

0.

0.

0.
0.
0.

0.
0.

028742
028815
029096
029331
029596
029883
030018
030266
030487

0.03073
0.
0.
0.
0.

0.
0.

0.
0.
0.

0.
0.
0.
0.
0.
0.
0.

0.

030968
031099
031296
031549
031735
031923
032146
032233
032426
032663
032845
033018
033116
033296
033482
033674
033828

0.034028

Time
(min.)

0.0017
0
0
0
0
0

.0033

.0050

.0067

.0083

.0100
0.0117
0

0
0
0

0
0

0
0
0
0
0
0
0
0

.0133

.0150

.0167

.0183

.0200

.0217

.0233

.0250

.0267

.0283

.0300

.0317

.0333

.0350
0.0367
0
0
0

0
0

.0383

.0400

.0417

.0433

.0450
0.0467
0
0
0

.0483

.0500

.0517
0.0533
0
0
0
0

.0550

.0567

.0583

.0600
0.0617
0
0
0

0
0
0
0

.0633

.0650

.0667

.0683

.0700

.0717

.0733
0.0750
0
0

0
0

.0767

.0783

.0800

.0817

3
3
3
3
3
3
3
3

3
3
3

3
3

3
3

Induced head Translated Data used in
Value Y (ft) Time (sec.) linear fit

.662091

.663055

.668842

.661609

.663375

.658875

.657107

.660804

.656625

.658393

.658233

.656947

.652607

.659198

.657107
3.657911
3
3
3
3

.034731

.244814

.382245

.408929
3.40716

3
3

3
3

3
3

3

3

2
2
2
2
2

2
2

2
2
2
2
2

.373245

.358779

.303162

.256709

.204308

.147569

.121047

.072022
3.0283

.980241

.933144

.907427

.868368

.818377

.781729

.744599

.700395

.683198

.645103

.598328

.562322
2.528085
2
2
2

2

.508796

.473113

.436464
2.39837
2.36799
.328449

-1.9
-1.8
-1.7
•1.6
-1.5
- .4
- .3
- .2
- .1
-

-0.9
-0.8
-0.7
-0.6
-0.5
-0.4
-0.3
-0.2
-0.1
0 *
0.1 *
0.2 *
0.3 *
0.4 *
0.5 *
0.6 *
0.7 *
0.8 *
0.9 *

*
.1 *
.2 *
.3 *
.4 *
.5 *
.6 *
.7 *

Ln (Yt)
Ln (Y) (theor.) Yt

.298034 1.564219 4.778941

.298298 1.548998 4.706753

.299876 1.533777 4.635655

.297903 1.518557 4.565631

.298385 1.503336 4.496665

.297156 1.488115 4.42874

.296672 1.472894 4.361842

.297683 1.457674 4.295954

.29654 1.442453 4.231061

.297024 1.427232 4.167149

.29698 1.412011 4.104202

.296629 1.396791 4.042206
1.295441 1.38157 3.981146
1.297244 1.366349 3.921009
1.296672 1.351128 3.86178
1.296892 1.335907 3.803446
1.110123 1.320687 3.745993
1.177058 1.305466 3.689407
.21854 1.290245 3.633677
.226398 1.275024 3.578788
.225879 1.259804 3.524729
.215875 1.244583 3.471486
.211577 1.229362 3.419048
.19488 1.214141 3.367401
.180717 1.19892 3.316535
.1644% 1.1837 3.266437
.14663 1.168479 3.217095
.138169 1.153258 3.1685
.122336 1.138037 3.120638
.108002 1.122817 3.073499
.092004 1.107596 3.027072
.076075 1.092375 2.981347

1.067268 1.077154 2.936312
.053743 1.061934 2.891957

1.036161 1.046713 2.848273
1.023073 1.031492 2.805248
1.009635 1.016271 2.762873

.8 * 0.993398 1.00105 2.721139
1.9 * 0.987009 0.98583 2.680034
2 * 0.97271 0.970609 2.639551
2.1 * 0.954868 0.955388 2.599679
2.2 * 0.940914 0.940167 2.56041
2.3 * 0.927462 0.924947 2.521733
2.4 * 0.919803 0.909726 2.483641
2.5 * 0.9C5478 0.894505 2.446125
2.6 * 0.890548 0.879284 2.409175
2.7 * 0.874789 0.864063 2.372783
2.8 * 0.862042 0.848843 2.336941
2.9 * 0.845202 0.333622 2.30164



5 0.03419
5.1 0.034273
5.2 0.034473
5.3 0.034609
5.4 0.034759
5.5 0.034961
5.6 0.035013
5.7 0.035204
5.8 0.035369
5.9 0.035507
6 0.035746

6.1 0.035792
6.2 0.035972
6.3 0.036173
6.4 0.036345
6.5 0.036498
6.6 0.036678
6.7 0.036853
6.8 0.036942
6.9 0.037095

7 0.037263
7.1 0.037444
7.2 0.037597
7.3 0.037677
7.4 0.037834
7.5 0.037953
7.6 0.038115
7.7 0.038246
7,8 0.038317
7.9 0.038434
8 0.038541

8.1 0.038691
8.2 0.038777
8.3 0.038901

8.400001 0.038963
8.5 0.03906
8.6 0.039188
8.7 0.039314
8.8 0.039382

8.900001 0.039468
9 0.039557

9.1 0.039651
9.2 0.039786
9.3 0.039879

9.400001 0.039957
9.5 0.04006
9.6 0.040107
9.7 0.040245
9.3 0.040328

9.900001 0.040434
10 0.040464

10.2 0.040586
10.4 0.04074
10.6 0.040973
10.8 0.041064

11 0.041251

0.0833 2.296462
0.0850 2.280067
0.0867 2.240524
0.0883 2.213682
0.0900 2.183945
0.0917 2.144083
0.0933 2.133794
0.0950 2.096022
0.0967 2.063391
0.0983 2.036227
0.1000 1.98897
0.1017 1.979968
0.1033 1.944285
0.1050 1.904583
0.1067 1.870506
0.1083 1.840289
0.1100 1.804765
0.1117 1.770206
0.1133 1.752526
0.1150 1.722466
0,1167 1.689196
0.1183 1.65335
0.1200 1.62313
0.1217 1.607379
0.1233 1.576356
0.1250 1.552887
0.1267 1.520741
0.1283 1.494862
0.1300 1.480877
0.1317 1.457731
0.1333 1.436676
0.1350 1.406939
0.1367 .389901
0.1383 .365468
0.1400 .353253
0.1417 .333962
0.1433 .308727
0.1450 1.283814
0.1467 1.270472
0.1483 1.253433
0.1500 1.235753
0.1517 1.217269
0.1533 1.190585
0.1550 1.172261
0.1567 1.15667
0.1583 1.136417
0.1600 1.127095
0.1617 1.099769
0.1633 1.083374
0.1650 1.062478
0.1667 1.05653
0.1700 1.032419
0.1733 1.00204
0.1767 0.955909
0.1800 0.938067
0.1333 0.900937

3
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
5
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
6
6.1
6.2
6.3
6.400001
6.5
6.6
6.7
6.8
6.900001
7
7.1
7.2
7.3
7.400001
7.5
7.6
7.7
7.8
7.900001
8
8.2
8.4
8.6
8.8
9

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
«

*
*
*
*
*
*
*

*
*
»

*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*

0.83137 0.818401
0.824205 0.80318
0.80671 0.78796
0.794657 0.772739
0.781133 0.757518
0.762712 0.742297
0.757902 0.727076
0.740041 0.711856
0.724351 0.696635
0.711099 0.681414
0.687617 0.666193
0.683081 0.650973
0.664894 0.635752
0.644263 0.620531
0.626209 0.60531
0.609922 0.59009
0.59043 0.574869
0.571096 0.559648
0.561058 0.544427
0.543757 0.529206
0.524252 0.513986
0.502803 0.498765
0.484357 0.483544
0.474605 0.468323
0.455116 0.453103
0.440116 0.437882
0.419198 0.422661
0.402034 0.40744
0.392635 0.392219
0.376881 0.376999
0.362332 0.361778
0.341416 0.346557
C. 329233 0.331336
0.311498 0.316116
0.302511 0.300895
l 288154 0.285674
0.269055 0.270453
0.249836 0.255233
0.239389 0.240012
0.225886 0.224791
0.21168 0.20957
0.19661 0.194349
0.174445 0.179129
0.158934 0.163908
0.145545 0.148687
0.12788 0.133466
0.119643 0.118246
0.0951 0.103025
0.08008 0.087804
0.060604 0.072583
0.05499 0.057362
0.031905 0.026921
0.002037 -0.00352
-0.04509 -0.03396
•0.06393 -0.0644
•0.10432 -0.09485

2.266873
2.23263

2.198905
2.16569

2.132976
2.100756
2.069023
2.037769
2.006988
1.976671
1.946812
1 .917405
1.888441
1.859916
1.831821
1.80415

1.776897
1.750056
.723621
.697585
.671942
.646686
.621812
.597314
.573186
.549422
.526017
.502966

1.480263
1.457902
1.43588
1.41419

1.392828
1.371789
1.351067
1.330659
1 .310558
1.290762
.271264
.252061
.233148
.214521
.196175
.178106
1.16031

1.142783
1.12552

1.108519
1.091774
1.075282
1.05904

1.027287
0.996486
0.966608
0.937626
0.909514



11.2
11.4

11.6

11.8
12

12.2
12.4
12.6
12.8

13
13.2
13.4
13.6
13.8
14

14.2
14.4
14.6

14.8
15

15.2
15.4
15.6

15.8
16

16.2
16.4

16.6
16.8
17

17.2
17.4

17.6
17.8
18

18.2
18.4
18.6
18.8

19
19.2
19.4

19.6
19.8

20
20.2
21.2

22.2
23.2

24.2
25.2

26.2
27.2
28.2

29.2
30.2

0.041374

0.041513
0.041698

0.041831
0.041942
0.042083
0.042167
0.
0.
0.
0.
0.
0.

042351
042452
042516
042715

042775
042908

0.042977
0.

0.
0.
0.

0.
0.

0.

043095

043186
043282
043414

043455
043556

043579
0.0437

0.04379

0.
0.

0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.

0.
0.

0.
0.
0.

043861
043972
0.044

044075
044145
044236
044291
044341
044404

044431
044514
044557

044623
.04467
044708
044776

044822
044841
044904

044932
044963
044985
045039
045222

045338
045452

045503
045591

045636
045688
045715

0.04575
0.045768

0.1867

0.1900
0.1933

0.1%7
0.2000
0.2033
0.2067
0.2100
0.2133
0.2167
0.2200

0.2233
0.2267

0.2300
0.2333

0.2367
0.2400
0.2433

0.2467
0.2500

0.2533
0.2567
0.2600

0.2633
0.2667
0.2700
0.2733
0.2767
0.2800
0.2833
0.2867
0.2900

0.2933
0.2967
0.3000

0.3033
0.3067
0.3100
0.3133
0.3167
0.3200
0.3233

0.3267
0.3300
0.3333
0.3367

0.3533

0.3700
0.3867

0.4033
0.4200

0.4367
0.4533
0.4700

0.4867
0.5033

0.876664

0.84934
0.81269

0.78633
0.76447

0.736662
0.719947
0.683619
0.663688
0.650988
0.611769
0.599874
0.573514

0.55985
0.536543

0.518542
0.499573
0.473534
0.465498
0.445565

0.440905
0.417115
0.399273
0.385128
0.363269

0.357802
0.342854

0.329032
0.311028
0.300259

0.290292
0.277917

0.272613
0.256215
0.247698

0.234678
0.225356

0.2178
0.204458
0.195296
0.191601
0.179061
0.173597

0.16749
0.162988
0.152379
0.116213

0.093229
0.070885

0.060759
0.043399

0.034397
0.024111
0.018806

0.011895
0.00836

9.2 *
9.4 *
9.6 *

9.8 *
10 *
10.2 *
10.4 *
10.6
10.8
11

-0.13163 -

-0.1633 •
-0.20741 -

-0.24038

0.12529

0.15573
0.18617

-0.21661
-0.26857 -

-0.30563 -
-0.32858 -
-0.38036
-0.40994
-0.42926

11.2
11.4
11.6

11.
12

12.
12.
12.

12.
13

13.
13.
13.

13.
14
14.
14.
14.
14.
15
15.
15.

15.
15.
16

16.
16.
16.
16.
17
17.
17.
17.
17.

16
18.

8

2
4
6
8

2
4
6
8

0.24705
0.27749
0.30794

-0.33838

-0.36882
-0.39926

-0.4914
-0.51104
-0.
-0.
-0.

-0.
-0.
-0.

-0.
-0.

-0.
-0.
-0.

-0.

55597

58009
62261
65674
694

74753
76465
80841

81893
87439
91811
95418

-1.01261

2
4

6
6

2
4

6
8

2
4
6
8

2
4

6
8

2
19.2
20.
21.

22.
23.
24.
25.
26.

27.
28.

2
2

2
2
2
2
2

2
2

•1.
-1.

-1.
-1.

-1.

•1.
-1.
-1.

-1.

-1.
-1.
-1.

02777
07045
1116
16787
20311
23687
28043

2997
36174

39555

4/.9S4
49006

-0.4297

-0.46014
-0.49059

-0.52103
-0.55147

-0.58191
-0.61235
-0.64279
-0.67323
-0.70368

-0.73412
-0.76456

-0.795
-0.82544
-0.85588
-0.88633
-0.91677

-0.94721
-0.97765
-

-
-

-
-

-
-

-1.52418 -
•1.
-1.
•1.
-1.

-1.
-1.

-1.
-1.

-2.

-2.
-2.

-2.
-3.
-3.
-3.
-3.

-4.
-4.

58739

63324
65234
72003

75102
78683
81408
88138
15233
37269
64669

80084
13731

36978
7251
97356

43162
78433

-

-
-
-

-
-

-
-

•

-
-

.00809

.03853

.06897

.09942

.12986
1.1603
.19074
.22118
.25162
.28207

.31251

.34295

.37339

.40383

.43427

.46471
1.49516
1.64736

1.79957
1.95178

-2.10399
•2.2562
•2.4084

-2.56061
-2.71282

-2.86503
-3.01723

0.882244

0.855792

0.830133

0.805243
0.781099
0.75768

0.734962
0.712926
0.69155

0.670816

0.650703
0.631193
0.612268
0.59391

0.576103

0.55883
0.542075
0.525822
0.510056
0.494763

0.479929
0.465539
0.451581
0.438041
0.424907

0.412168
0.39981

0.387822
0.376194
0.364915
0.353974
0.34336

0.333065
0.323079
0.313392

0.303996
0.294881
0.28604

0.277464

0.269144
0.261075
0.253247

0.245654
0.238288
0.231144
0.224214
0.192557

0.16537
0.142021

0.121%9
0.104748

0.089959
0.077258
0.06635

0.056982
0.048936



.£NZ OIL

MW07S RISING HEAD SLUG TEST DATA (5-30-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER

AND RICE (1976) METHOD.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:

1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA

2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TINE VALUES

3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT

4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS

5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t=0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749). *

LINEAR REGRESSION DATA

Regression Output:
Constant 0.124461

Std Err of Y Est 0.032097

R Squared 0.997729

No. of Observations 9
Degrees of Freedom 7

X Coefficient(s) -0.30352
Std Err of Coef. 0.005473

Regression line equation:

Ln Y = -0.30352 t+0.124461

Ln Y intercept: 0.124461

SLUG TEST PARAMETERS

Length of slug (Ls)=
Slug diameter (Ds)*

Init'il theoret. induced head (Yo)=
Actual initial induced head (Ho)*

Radius of developed zone (rw)=
Radius of well casing (re)*

Effective length of inflow (L)*
Saturated thickness of aquifer (D)*

L/rw*
A*

Constants based on L/rw: B*
C*

Distance between top of aquifer
and screen bottom (H)=

D > H Ln (R/rw)»

D * H Ln (R/rw)*

Ln((D-H)/rw)=Note:

where:
D > H
D = H

132538
1.18
0.25

0.0833
4.3
175

17.2
2.0621
0.3037
1.5792

ft.
ft.
ft.
ft.
ft.
ft.
ft.
ft.

13.3

1.989549

2.712901

6

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=[1.1/Ln(H/rw)+(A+BLn[(D-H)/rw])/L/rw]**-1

Ln(R/rw)=[1.1/Ln(H/rw)+C/(L/rw)]**-1

I n i t i a l theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordered pair on regression
line (t,Yt):

Note:

Yo *

Yt =

t *

Choose Yt and t

1.132538 ft.
0.207077 ft.

5.598 sec.

RADIUS OF INFLUENCE

R* 1.828058 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.014851 cm/sec

K= 314.8396 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA

Transducer
Time Head Time Induced head Translated Data used in
(min.) (ft.) (sec.) Value Y (ft) Time (sec.) linear fit Ln (Y)

0
0.0033
0.0066
0.0099
0.0133
0.0166
0.02
0.0233
0.0266
0.03
0.0333
0.05
.0666
0.0833
0.1

0.1166
0.1333
0.15
0.1666
0.1833
0.2
2166

0.2333
0.25
0.2666
0.2833

-0.44
-2.23
-2.39
-1.84
-0.42
-0.85
-1.21
-1.18
-1.08
-1.02
-0.92
-0.67
-0.5
-0.37
-0.29
-0.21
-0.16
-0.13
-0.1
-0.08
-0.06
-0.05
-0.04
-0.03
-0.02
-0.01

0.0000
0.1980
0.3960
0.5940
0.7980
0.
1.
9960
2000

1.3980
1.
1.
1.
3.
3.
4.
6.
6.
7.
9.
9.
10.
12.
12.

5960
8000
9980
0000
9960
9980
0000
9960
9980
0000
9960
9980
0000
9960

13.9980
15.
15.
16.

0000
9960
9980

0.44
2.23
2.39
1.84
0.42
0.85
1.21
1.18
1.08
1.02
0.92
0.67
0.5
0.37
0.29
0.21
0.16
0.13
0.1
0.08
0.06
0.05
0.04
0.03
0.02
0.01

-1.398
-1.2
-1.002
-0.804
-0.6
-0.402
-0.198
2.22E-16 *
0.198 *
0.402 *
0.6 *
1.602 *
2.598 *
3.6 *
4.602 *
5.598 *
6.6
7.602
8.598
9.6
10.602
11.598
12.6
13.602
14.598
15.6

-0.82098
0.
0.
0.

802002
871293
609766

-0.8675
•0.16252
0.
0.
0.
0.
-0
-0
-0
-0
-1
-1
-1
-2
-2
-2
•2

19062
165514
076961
019603
.08338
.40048
.69315
.99425
.23787
.56065
.83258
.04022
.30259
.52573
.81341

-2.99573
-3
•3
-3
-4

.21888

.50656

.91202

.60517

Ln (Yt)
(theor.)

0.548787
0.488689
0.
0.
0.
0.
0.
0.
0.
0.

428592
368494
306575
246477
184559
124461
064363
002445

-0.05765
-0
•0
•0
-1
-1
•1
-2
-2
2

.36178

.66409

.96822

.27235

.57466

.87879

.18292

.48523

.78936
-3.0935
-3.3958

-3
-4
-4
-4

.69994

.00407

.30638

.61051

1

Yt

.731152
1.630178
1
1
1

1
1

1
0
0

0
0
0
0
0
0

0
0
0
0
0
0

.535094

.445556

.358764
1.27951
.202688
.132538
1.06648
.002448
.943977
.696433
0.51474
.379757
.280171
.207077
.152774
.112711
.083306
0.06146
.045343
.033514
.024725
.018241
.013482
.009947



kcNZ OIL (2 FT. RECOVERY TEST)
MW07S RISING HEAD PRESSURE TEST DATA (5-30-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER
AND RICE (1976) METHOD. AIR PRESSURE WAS USED TO PUSH THE WATER DOWN
IN THE WELL AND RECOVERY RATE WAS MEASURED.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:
1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA
2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES
3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT
4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS
5.) CHOOSE A VALUE FOR TINE t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t*0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:
Constant 0.399209
Std Err of Y Est 0.022064
R Squared 0.997913
No. of Observations 57
Degrees of Freedom 55

X Coeffictent(s)
Std Err of Coef.

-0.28805
0.001776

Regression line equation:

Ln Y = -0.28805 t+0.399209

Ln Y intercept: 0.399209

SLUG TEST PARAMETERS

Length of slug (Ls)=
Slug diameter (Ds)=

Initial theoret. induced head (Yo)*
Actual initial induced head (Ho)*

Radius of developed zone (rw)=
Radius of well casing (re)*

Effective length of inflow (L)=
Saturated thickness of aquifer (D)=

L/rw*
A*

Constants based on L/rw: B*
C*

Distance between top of aquifer
and screen bottom (H)=

D > H Ln (R/rw)*
D = H Ln (R/rw)*
Ln((D-H)/rw)=

1.490645
1.589875

0.25
0.0833

4.3
175

17.2
2.0621
0.3037
1.5792

ft.
ft.
ft.
ft.
ft.
ft.
ft.
ft.

Note:

where:
D > H
D = H

13.3
1.989549
2.712901

6

ft.

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=[1.1/Ln(H/rw)-KA+BLnt(D-H)/rw])/L/ru]**-1
Ln(R/rw)=[1.1/Ln(H/rw)+C/(L/rw)]**-1

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Order pair on regression
line (t,Yt):

Note: Choose Yt and t

Yo = 1.490645 ft.
Yt * 1.32842 ft.
t = 0.4 sec.

RADIUS OF INFLUENCE

P- 1.828058 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.014094 cm/sec
K= 298.7849 gal/day-ft**2

K=rc"2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA Note: 1 ft. head * 0.00506 volts

Induced head = final head reading-transducer head at time t

Time
(sec.)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1

1.1
1.2
.3
.4
.5
.6
.7
.8
.9
2

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.S

3
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

Transducer
Head

(Volts)

0.041248
0.041243
0.041228
0.041263
0.041247
0.041252
0.041255
0.041234
0.041244
0.041264
0.041234
0.041245
0.04126

0.041263
0.041251
0.041253
0.04126

0.041272
0.041273
0.041282
0.041297
0.041288
0.041256
0.041286
0.041272
0.041309
0.041299
0.041257
0.04129

0.041309
0.041295
0.041365
0.041516
0.044407
0.043887
0.042375
0.042715
0.042555
0.042848
0.043153
0.043443
0.043761
0.043967
0.04427
0.04443

0.044565
0.044762
0.044972
0.045158

Time Induced head
(min.) Value Y (ft)

0.0017 1.848182
0.0033 1.849306
0.0050 1.8522
0.0067 .845289
0.0083 .848504
0.0100 .847377
0.0117 .846895
0.0133 .850915
0.0150 .848986
0.0167 .844966
0.0183 .851075
0.0200 .848824
0.0217 1.845771
0.0233 1.845289
0.0250 1.84754
0.0267 1.847217
0.0283 1.845771
0.0300 1.84352
0.0317 1.843198
0.0333 1.841591
0.0350 1.838538
0.0367 1.840306
0.0383 1.846735
0.0400 1.840787
0.0417 1.84352
0.0433 1.836126
0.0450 1.838215
0.0467 1.846413
0.0483 1.839984
0.0500 1.836126
0.0517 1.83902
0.0533 1.825036
0.0550 1.795298
0.0567 1.223875
0.0583 1.326587
0.0600 1.625399
0.0617 1.558211
0.0633 1.589875
0.0650 1.53201
0.0667 1.471733
0.0683 1.414512
0.0700 1.351502
0.0717 1.310836
0.0733 1.251042
0.0750 1.219375
0.0767 1.192694
0.0783 1.153794
0.0800 1.112164
0.0817 1.075516

Translated Data used in
Time (sec.) linear fit

-3.7
-3.6
-3.5
-3.4
-3.3
-3.2
-3.1
-3
•2.9
-2.8
-2.7
-2.6
-2.5
-2.4
-2.3
-2.2
-2.1
-2
-1.9
-1.8
-1.7
-1.6
-1.5
-1.4
-1.3
-1.2
-1.1
-1
-0.9
-0.8
-0.7
-0.6
-0.5
-0.4
-0.3
-0.2
-0.1
0 *
0.1 *
0.2 *
0.3 *
0.4 *
0.5 *
0.6 *
0.7 *
0.8 *
0.9 *
1 *
1.1 *

Ln (Yt)
Ln (Y) (theor.)

0.614202 1.464979
0.614811 1.436174
0.616374 1.40737
0.612636 1.378565
0.614377 1.34976
0.6^3767 1.320956
0.613506 1.292151
0.61568 1.263347
0.614637 1.234542
0.612461 1.205738
0.615767 1.176933
0.61455 1.148128
0.612897 1.119324
0.612636 1.090519
0.613855 1.061715
0.61368 1.03291
0.612897 1.004105
0.611677 0.975301
0.611502 0.946496
0.61063 0.917692
0.60897 0.888887
0.609932 0.860082
0.613419 0.831278
0.610193 0.802473
0.611677 0.773669
0.607658 0.744864
0.608795 0.716059
0.613245 0.687255
0.6CV757 0.65845
0.607658 0.629646
0.609233 0.600841
0.601599 0.572037
0.585171 0.543232
0.202022 0.514427
0.282609 0.485623
0.485753 0.456818
0.443539 0.428014
0.463656 0.399209
0.426581 0.370404
0.386441 0.3416
0.346784 0.312795
0.301217 0.283991
0.270665 0.255186
0.223976 0.226381
0.198339 0.197577
0.176214 0.168772
0.143056 0.139968
0.106308 0.111163
0.0728 0.082359

Yt

4.327452
4.204579
4.085196
3.969202
3.856502
3.747001
3.64061
3.53724

3.436804
3.339221
3.244408
3.152287
3.062782
2.975819
2.891324
2.809229
2.729464
2.651965
2.576666
2.503505
2.432421
2.363356
2.296251
2.231052
2.167704
2.106155
2.046354
1.98825

1.931796
1.876945
1.823652
1.771872
1.721562
1.67268

1.625187
1.579042
1.534207
1.490645
1.44832

1.407197
1.367242
1 .32842

1.290702
1.254054
1.218447
1.183851
1.150237
1.117577
1.085845



8.

8.

9.

9.

5

5.1
5.2
5.3
5.4
5.5

5.6
5.7

5.8
5.9

6
6.1
6.2
6.3
6.4

6.5
6.6
6.7

6.6
6.9

7
7.1
7.2
7.3
7.4

7.5
7.6

7.7
7.8

7.9

8
8.1
8.2
8.3

400001

8 ->
8.6
8.7
8.3

900001

9
9.1

9.2
9.3

400001

9.5
9.6

9.7
9.8

900001
10

10.2
10.4

10.6

10.8
11

0.045341

0.045433
0.045563
0.045761
0.045932
0.046068
0.046159
0.046271

0.046424
0.046545
0.046687

0.046731
0.046876
0.046997
0.04709

0.047221
0.047303
0.047413

0.047461
0.047579

0.047665
0.047728
0.047822
0.047884
0.047955

0.048038
0.048118
0.04817

0.048234
0.048301

0.048375
0.048437

0.048484
0.048556
0.048577

0.048649
0.048715

0,048716
0.048764

0.048818
0.048849
0.048915
0.048971

0.049003

0.049032
0.049087
0.04909

0.04916
0.049195
0.049238
0.049229
0.049295

0.049348
0.049424

0.049476

0.049527

0.0833

0.0850
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

0.
0.
0.

0.
0.
0.
0.
0.
0.
0.

0.
0.

0.
0.

0.
0.
0.

0.
0.

0.

0.
0.
0.
0.

0.
0.
0.

0.
0.

0.

0.
0.

0.
0.
0.
0.

0867

0883
0900
0917

0933
0950

0967
0983
1000
1017
1033
1050
1067

1083
1100
1117
1133
1150

1167
1183
1200
1217
1233
1250
1267

1283
1300
1317

1333
1350

1367
1383
1400

1417

1433
1450
1467

1483
1500
1517

1533
1550
1567
1583
1600

1617
1633
1650
1667

0.1700

0.
0.

0.

0.

1733
1767

1800

1833

1.03935

1.021186
0.995468
0.956407

0.922492
0.89565

0.877646
0.855626
0.825247

0.801296
0.773328
0.764648
0.736038
0.712087
0.693603

0.667723
0.65165

0.629789

0.620306
0.596998
0.580121
0.567583
0.549099
0.536721
0.522737

0.506342
0.490589

0.480302
0.467605

0.454425
0.439636
0.427421
0.418097
0.403953
0.399773

0.385628
0.372609

0.372287
0.362804

0.352196
0.346087
0.332907

0.321976
0.315708

0.309921
0.29899

0.298348

0.284524
0.277613
0.269093
0.270862

0.257842
0.247393
0.232447

0.222158

0.212032

1.2

1.3
1.4

1.5
1.6
1.7

1.8
1.9

2
2.1
2.2
2.3
2.4

2.5
2.6

2.7
2.8
2.9

3
3.1

3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4
4.1

4.2
4.3
4.4

4.5
4.600001

4.7
4.8

4.9
5

5.100001
5.2
5.3

5.4
5.5

5.600001
5.7
5.8

5.9
6
6.100001
6.2
6.4

6.6
6.8
7

7.2

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

0.038595
0.020964
-0.00454

-0.04457
-0.08068

-0.11021

-0.13051
-0.15592
•0.19207
•0.22152
-0.25705
-0.26834
•0.30647

-0.33956
•0.36586

-0.40388
-0.42825
-0.46237
-0.47754
-0.51584

-0.54452
-0.56637
-0.59948
•0.62228
•0.64868
•0.68054
-0.71215
-0.73334
•0.76013

•0.78872

-0.82181
-0.84999
-0.87204

•0.90646
•0.91686

•0.95288
-0.98723

-0.98809
-1.01389

-1.04357
-1.06107
•1.09989

•1.13328
-1.15294

-1.17144

-1.20734

-1.2095
• .25694
- .28153
• .3127
• .30615

• .35541
• .39678
- .45909

- .50437

-1.55102

0.053554

0.024749
-0.00406
-0.03286
-0.06166
•0.09047
-0.11927
-0.14808

-0.17688
-0.20569
-0.23449

-0.2633
-0.2921

-0.32091
-0.34971

-0.37851
-0.40732
-0.43612

-0.46493
-0.49373
-0.52254
-0.55134
-0.58015
-0.60895
-0.63776

-0.66656
•0.69537

-0.72417
-0.75297

-0.78178

-0.81058
-0.83939

-0.86819
-0.897

•0.9258

•0.95461
•0.98341

•1.01222
-1.04102

•1.06983
-1.09863
-1.12743

-1.15624
-1.18504

-1.21385

•1.24265
-1.27146

-1.30026
-1.32907
-1.35787
-1.38668

-1.44428
-1.50189
-1.5595

-1.61711

-1.67472

1.055014

1.025058
0.995953
0.967674
0.940198

0.913503
0.887565
0.862364

0.837878
0.814088
0.790973
0.768514

0.746693

0.725492
0.704892
0.684878
0.665432
0.646537

0.62818
0.610344

0.593014
0.576176
0.559816
0.543921
0.528477
0.513471
0.498892

0.484727
0.470964

0.457591

0.444598
0.431975

0.419709
0.407792
0.396213

0.384964
0.374033

0.363413
0.353094

0.343068
0.333328
0.323863

0.314667

0.305733

0.297052
0.288618
0.280423

0.27246
0.264724
0.257208
0.249905

0.235915
0.222708
0.210241

0.198471

0.18736



11.2
11.4
11.6
11.8

12
12.2
12.4
12.6
12.8

13
13.2
13.4
13.6
13.8
14

14.2
14.4
14.6
14.8

15
15.2
15.4
15.6
15.8
16

16.2
16.4
16.6
16.8
17

17.2
17.4
17.6
17.8
18

18.2
18.4
18.6
18.8
19

19.2
19.4
19.6
19.8
20

20.2
21.2
22.2
23.2
24.2
25.2
26.2
27.2
28.2
29.2
30.2

0.049573
0.049608
0.049645
0.049691
0.049752
0.049784
0.049796
0.049832
0.04988

0.049878
0.04994

0.049941
0.049957
0.049961
0.049987
0.050035
0.050066
0.050069
0.050082
0.050097
0.050116
0.050112
0.050168
0.050149
0.050175
0.050197
0.050218
0.050203
0.050226
0.050207
0.050248
0.050266
0.050275
0.050249
0.050293
0.050301
0.050308
0.050332
0.050303
0.050297
0.050338
0.050346
0.050349
0.050389
0.050345
0.050372
0.050397
0.050397
0.050447
0.050479
0.050482
0.050503
0.050516
0.050527
0.050532
0.05056

0.1867 0.20303
0.1900 0.196119
0.1933 0.188725
0.1967 0.179723
0.2000 0.167668
0.2033 0.161237
0.2067 0.158988
0.2100 0.151755
0.2133 0.142271
0.2167 0.142593
0.2200 0.130377
0.2233 0.130215
0.2267 0.127162
0.2300 0.126198
0.2333 0.121215
0.2367 0.111571
0.2400 0.105462
0.2433 0.10498
0.2467 0.102407
0.2500 0.099354
0.2533 0.095658
0.2567 0.096462
0.2600 0.08537
0.2633 0.089067
0.2667 0.083923
0.2700 0.079583
0.2733 0.075565
0.2767 0.078458
0.2800 0.073957
0.2833 0.077654
0.2867 0.069619
0.2900 0.066081
0.2933 0.064314
0.2967 0.069457
0.3000 0.060617
0.3033 0.059008
0.3067 0.057723
0.3100 0.052901
0.3133 0.058688
0.3167 0.059812
0.3200 0.051777
0.3233 0.050168
0.3267 0.049526
0.3300 0.04165
0.3333 0.05033
0.3367 0.045024
0.3533 0.040043
0.3700 0.040204
0.3867 0.030237
0.4033 0.023968
0.4200 0.023324
0.4367 0.019146
0.4533 0.016575
0.4700 0.014486
0.4867 0.013522
0.5033 0.007895

7.4
7.6
7.8
8
8.2
8.4
8.6
8.8
9
9.2
9.4
9.6
9.8
10
10.2
10.4
10.6
10.8
11
11.2
11.4
11.6
11.8
12
12.2
12.4
12.6
12.8
13
13.2
13.4
13.6
13.8
14
14.2
14.4
14.6
14.8
15
15.2
15.4
15.6
15.8
16
16.2
16.4
17.4
18.4
19.4
20.4
21.4
22.4
23.4
24.4
25,4
26.4

- .5944 -1.73233
- .62904 -1.78994
- .66746 -1.84755
- .71634 -1.90516
- .78577 -1.96277
- .82488 -2.02038
• .83893 -2.07799
- .88549 -2.13559
- .95002 -2.1932
- .94776 -2.25081
-2.03732 -2.30842
-2.03857 -2.36603
-2.06229 -2.42364
-2.06991 -2.48125
-2.11019 -2.53886
-2.19309 -2.59647
-2.2494 -2.65408
-2.25398 -2.71169
-2.2788 -2.7693
-2.30907 -2.82691
•2.34697 -2.88451
-2.3386 -2.94212
•2.46077 -2.99973
-2.41836 -3.05734
•2.47786 -3.11495
-2.53095 -3.17256
-2.58276 -3.23017
-2.54519 -3.28778
-2.60428 -3.34539
-2.55549 -3.403
-2.66472 -3.46061
-2.71687 -3.51822
•2.74397 -3.57582
-2.66705 -3.63343
•2.80319 -3.69104
•2.83008 -3.74865
-2.85209 -3.80626
-2.93933 -3.86387
-2.83552 -3.92148
-2.81654 -3.97909
-2.96082 -4.0367
-2.99238 -4.09431
-3.00526 -4.15192
-3.17845 -4.20953
-2.98915 -4.26713
-3.10057 -4.32474
-3.21779 -4.61279
-3.2138 -4.90084
-3.49868 -5.18888
-3.73102 -5.47693
-3.75827 -5.76497
•3.95565 -6.05302
-4.09985 -6.34107
-4.23456 -6.62911
-4.30346 -6.91716
-4.84149 -7.2052

0.176872
0.16697
0.157623
0.148799
0.140469
0.132606
0.125182
0.118174
0.111559
0.105314
0.099418
0.093852
0.088598
0.083639
0.078956
0.074536
0.070364
0.066425
0.062706
0.059196
0.055882
0.052754
0.0498
0.047012
0.044381
0.041896
0.039551
0.037337
0.035247
0.033273
0.031411
0.029652
0.027992
0.026425
0.024946
0.023549
0.022231
0.020987
0.019812
0.018703
0.017656
0.016667
0.015734
0.014853
0.014022
0.013237
0.009924
0.00744
0.005578
0.004182
0.003135
0.002351
0.001762
0.001321
0.000991
0.000743



31.2
32.2
33.2
34.2
35.2
36.2
37.2
38.2
39.2
40.2
41.2
42.2
43.2
44.2
45.2
46.2
47.2
48.2
49.2
50.2
51.2
61.2
71.2
111.2
121.2
131.2
141.2

0.050576
0.050595
0.050589
0.05057
0.05062

0.050601
0.050615
0.050579
0.050607
0.05062

0.050632
0.050621
0.050597
0.050624
0.050598
0.050615
0.050632
0.050646
0.050633
0.05065

0.050606
0.05064

0.050624
0.039223
0.039539
0.039792
0.039943

0.5200 0.00484
0.5367 0.000982
0.5533 0.002109
0.5700 0.005964
0.5867 -0.004
0.6033 -0.00014
0.6200 -0.00304
0.6367 0.004198
0.6533 -0.00143
0.6700 -0.004
0.6867 -0.00625
0.7033 -0.00416
0.7200 0.0005
0.7367 -0.0048
0.7533 0.00034
0.7700 -0.00304
0.7867 -0.00641
0.8033 -0.00914
0.8200 -0.00657
0.8367 -0.00995
0.8533 10
1.0200 10
1.1867 10
1.8533 10
2.0200 10
2.1867 10
2.3533 10

27.4
28.4
29.4
30.4
31.4
32.4
33.4
34.4
35.4
36.4
37.4
38.4
39.4
40.4
41.4
42.4
43.4
44.4
45.4
46.4
47.4
57.4
67.4
107.4
117.4
127.4
137.4

-5.33086
-6.9257
-6.16169
-5.12194
ERR
ERR
ERR
-5.47324
ERR
ERR
ERR
ERR
-7.6009
ERR
-7.9868
ERR
ERR
ERR
ERR
ERR
2.302585
2.302585
2.302585
2.302585
2.302585
2.302585
2.302585

-7.49325
-7.78129
-8.06934
-8.35739
-8.64543
-8.93348
-9.22152
-9.50957
-9.79762
-10.0857
-10.3737
-10.6618
-10.9498
-11.2378
-11.5259
-11.8139
-12.102
-12.39

-12.6781
-12.9661
-13.2542
-16.1346
-19.0151
-30.5369
-33.4174
-36.2978
•39.1783

0.000557
0.000417
0.000313
0.000235
0.000176
0.000132
9.89E-05
7.41E-05
5.56E-05
4.17E-05
3.12E-05
2.34E-05
1.76E-05
1.32E-05
9.87E-06
7.4E-06
5.55E-06
4.16E-06
3.12E-06
2.34E-06
1.75E-06
9.84E-08
5.52E-09
5.47E-14
3.07E-15
1.72E-16
9.66E-18



LENZ OIL (5 FT. RECOVERY)

MW07S RISING HEAD PRESSURE TEST DATA (5-30-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER

AND RICE (1976) METHOD. AIR PRESSURE WAS USED TO PUSH THE WATER DOWN

IN THE WELL AND RECOVERY RATE WAS MEASURED.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:

1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA

2.) DECIDE WHICH DATA IS APPROPRIATE, CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TIME VALUES

3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT

4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS

5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t=0. (see Pandit and
and Miner, 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:
Constant 1.391372
Std Err of Y Est 0.012384

R Squared 0.999334

No. of Observations 65
Degrees of Freedom 63

X Coefficient(s) -0.25182
Std Err of Coef. 0.000819

Regression line equation:

Ln Y - -0.25182 t+1.391372

Ln Y intercept: 1.391372

SLUG TEST PARAMETERS

Length of slug (Ls)= ft.
Slug diameter (Ds)= ft.

In-ti theoret. induced head (Yo)= 4.020361 ft.
Actual initial induced head (Ho)* 4.196401 ft.

Radius of developed zone (rw)» 0.25 ft.

Radius of well casing (re)* 0.0833 ft.
Effective length of inflow (D* 4.3 ft.

Saturated thickness of aquifer (D)* 175 ft.
L/rw* 17.2

A* 2.0621

Constants based on L/rw: B* 0.3037
C* 1.5792

Distance between top of aquifer
and screen bottom (H)* 13.3 ft.

D > H Ln (R/rw)* 1.989549
D » H Ln (R/rw)* 2.712901

Ln((D-H)/rw)* 6Note:

where:
D > H
D * H

If Ln((D-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=C1.1/Ln(H/rw)*(A+BLn[(D-H)/rw])/L/rw]**-1
Ln(R/rw)=[1.1/Ln(H/rw)+C/(L/rw)]**-1

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordered peir on regression
line (t,Yt):

Note: Choose Yt and t

Yo = 4.020361 ft.
Yt = 3.456579 ft.
t * 0.6 sec.

RADIUS OF INFLUENCE

R* 1.828058 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K= 0.012321 era/sec
K= 261.2091 gal/day-ft**2



RAW DATA Note: 1 ft. head = 0.00506 volts
Induced head * final head reading-transducer head at time t

Time
(sec.)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2 "
j

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

Transducer
Head

(Volts)

0.026851
0.026847
0.02684

0.026847
0.026863
0.026852
0.026844
0.026837
0.026838
0.026811
0.026855
0.026865
0.02686

0.026751
0.02685

0.026855
0.02686

0.026845
0.026865
0.026851
0.02684

0.026851
0.026854
0.026811
0.026847
0.02687

0.026868
0.026868
0.026371
0.026845
0.026858
0.029491
0.031124
0.030445
0.029043
0.029366
0.030248
0.030842
0.031549
0.031847
0.032459
0.03303

0.033466
0.034005
0.034475
0.034707
0.035072
0.035595
0.03602

Time Induced head
(min.) Value Y (ft)

0.0017 4.693563
0.0033 4.694366
0.0050 4.695652
0.0067 4.694366
0.0083 4.691152
0.0100 4.693241
0.0117 4.694848
0.0133 4.696294
0.0150 4.696134
0.0167 4.701439
0.0183 4.692599
0.0200 4.69067
0.0217 4.691794
0.0233 4.713334
0.0250 4.693723
0.0267 4.692759
0.0283 4.691794
0.0300 4.694688
0.0317 4.69067
0.0333 4.693401
0.0350 4.695652
0.0367 4.693401
0.0383 4.692919
0.0400 4.701439
0.0417 4.694366
0.0433 4.689706
0.0450 4.690026
0.0467 4.690026
0.0483 4.689543
0.0500 4.694688
0.0517 4.692117
0.0533 4.171808
0.0550 3.849045
0.0567 3.983263
0.0583 4.260213
0.0600 4.196401
0.0617 4.02216
0.0633 3.904822
0.0650 3.76498
0.0667 3.70615
0.0683 3.585115
0.0700 3.472277
0.0717 3.386121
0.0733 3.279551
0.0750 3.186806
0.0767 3.140836
0.0783 3.068824
0.0800 2.96547
0.0817 2.881405

Translated Data used in
Time (sec.) linear fit

-3.5
-3.4
-3.3
-3.2
-3.1
-3
-2.9
-2.8
-2.7
-2.6
-2.5
-2.4
-2.3
-2.2
-2.1
-2
- .9
- .8
- .7
- .6
- .5
- .4
- .3
-1.2
-1.1
-1
-0.9
-0.8
-0.7
-0.6
-0.5
-0.4
-0.3
-0.2
-0.1
0 *
0.1 *
0.2 *
0.3 *
0.4 *
0.5 *
0.6 *
0.7
0.8 *
0.9 *
1 *
1.1

' 1.2 *
1.3 *

Ln (Y)

.546192

.546363

.546637

.546363

.545678

.546123
1.546466
1.546774
1.54674
1.547869
1.545987
1.545575
1.545815
1 .550396
1.546226
1.546021
1.545815
1.546432
1.545575
1 .546158
1.546637
1.546158
1.546055
1.547869
1.546363
1.54537
1.545438
1.545438
1.545335 '
1.546432 '
1.545884 1
1.42835
.347825
.382101
.449319
.434227
.391819
.362212
.325743
.309994

1.27679
1.24481
1.219685
1 . 187707
1.159019
1.144489
1.121294
1.087036
1.058278

Ln (Yt)
(theor.)

2.272744
2.247562
2.22238

2.197198
2.172016
2.146834
2.121652
2.09647

2.071287
2.046105
2.020923
1.995741
1.970559
1 .945377
1.920195
1.895013
.869831
.844649
.819467
.794285
.769103
.743921
.718739
.693557
.668374
.643192
1.61801
.592828
.567646
.542464
.517282
1.4921

.466918

.441736

.416554

.391372
1.36619
.341008
.315826
.290644
.265461
.240279
.215097
.189915
.164733
.139551
.114369
.089187

1.064005

r t

9.705998
9.464632
9.229269
8.999759
8.775956
8.557719
8.344909
8.137391
7.935033
7.737707
7.545289
7.357655
7.174688
6.99627

6.822289
6.652635
6.4872

6.325879
6.168569
6.015171
5.865588
5.719725
5.577489
5.43879
5.30354

5.171653
5.043046
4.917638
4.795348
4.676099
4.559815
4,446423
4.335851
4.228029
4.122888
4.020361
3.920384
3.822894
3.727827
3.635125
3.544728
3.456579
3.370622
3.236803
3,205068
3.125365
3.047645
2.971857
2.897954



5 0.036422
5.1 0.036592
5.2 0.037004
5.3 0.03738
5.4 0.03775
5.5 0.038135
5.6 0.038469
5.7 0.038638
5.8 0.038982
5.9 0.039301
6 0.039599

6.1 0.039898
6.2 0.040068
6.3 0.040334
6.4 0.040622
6.5 0.040889
6.6 0.041184
6.7 0.041441
6.8 0.041573
6.9 0.041797
7 0.04202

7.1 0.042284
7.2 0.0425
7.3 0.042732
7.4 0.042835
7.5 0.043042
7.6 0.043236
7.7 0.043451
7.8 0.0436
7.9 0.043708
8 0.043894

8.1 0.044079
8.2 0.044259
8.3 0.044425

8.400001 0.044589
8.5 0.04466
8.6 0.044846
8.7 0.044994
8.8 0.04512

8.900001 0.045267
9 0.045342

9.1 0.045467
9.2 0.045596
9.3 0.045699

9.400001 0.045834
9.5 0.045965
9.6 0.046022
9.7 0.046157
9.8 0.046249

9.900001 0.046361
10 0.046406

10.2 0.046595
10.4 0.046748
10.6 0.04698
10.8 0.047129
11 0.047249

0.0833 2.802
0.0850 2.768405
0.0867 2.686913
0.0883 2.61265
0.0900 2.539516
0.0917 2.463486
0.0933 2.397423
0.0950 2.36399
0.0967 2.295998
0.0983 2.232988
0.1000 2.174158
0.1017 2.115006
0.1033 2.081413
0.1050 2.028852
0.1067 1.971949
0.1083 1.919227
0.1100 1.860879
0.1117 1.810087
0.1133 1.784047
0.1150 1.739684
0.1167 1.695642
0.1183 1.643561
0.1200 1.600806
0.1217 1.554996
0.1233 1.534583
0.1250 1.493595
0.1267 1.455338
0.1283 1.412903
0.1300 1.383328
0.1317 1.362111
0.1333 1.325302
0.1350 1.288654
0.1367 1.25313
0.1383 1.22034
0.1400 .188032
0.1417 .173885
0.1433 .137077
0.1450 .107824
0.1467 .083069
0.1483 .053976
0.1500 1.039188
0.1517 1.014435
0.1533 0.988877
0.1550 0.968625
0.1567 0.941943
0.1583 0.916063
0.1600 0.90465
0.1617 0.878128
0.1633 0.859966
0.1650 0.837785
0.1667 0.828783
0.1700 0.791492
0.1733 0.761273
0.1767 0.715462
0.1800 0.685887
0.1833 0.662259

1.4
.5
.6
.7
.3
.9

2
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.800001
4.9
5
5.1
5.2
5.300001
5.4
5.5
5.6
5.7
5.800001
5.9
6
6.1
6.2
6.300001
6.4
6.6
6.8
7
7.2
7.4

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

1.030333 1.038823
1.018271 1.013641
0.988393 0.988459
0.960365 0.963277
0.931973 0.938095
0.901577 0.912913
0.874394 0.88773
0.860351 0.862548
0.831168 0.837366
0.803341 0.812184
0.776642 0.787002
0.749058 0.76182
0.733047 0.736638
0.70747 0.711456
0.679022 0.686274
0.651923 0.661092
0.621049 0.63591
0.593375 0.610728
0.578885 0.585546
0.553703 0.560364
0.528062 0.535182
0.496865 0.51
0.470507 0.484817
0.441473 0.459635
0.428259 0.434453
0.401186 0.409271
0.375238 0.384089
0.345647 0.358907
0.324492 0.333725
0.309035 0.308543
0.281641 0.283361
0.253598 0.258179
0.225645 0.232997
0.199129 0.207815
0.172298 0.182632
0.160319 0.157451
0.128461 0.132269
0.102398 0.107087
0.079799 0.081904
0.05257 0.056722
0.038439 0.03154
0.014332 0.006358
-0.01118 -0.01882
-0.03188 -0.04401
-0.05981 -0.06919
-0.08767 -0.09437
-0.10021 -0.11955
-0.12996 -0.14473
-0.15086 -0.16992
•0.17699 -0.1951
-0.1878 -0.22028
-0.23384 -0.27064
-0.27276 -0.32101
-0.33483 -0.37137
-0.37704 -0.42174
•0.4121 -0.4721

2.825889
2.755615
2.68709

2.620268
2.555108
2.491569
2.429609
2.369191
2.310275
2.252823
2.196801
2.142172
2.088901
2.036955
1.986301
1.936906
1.88874

1.841771
1.795971
1.751309
1.707758
1.66529

1.623879
1.583497
1.544119
1.50572

1.468276
1.431764
1.396159
1.36144

1.327584
1.29457

1.262377
1.230985
1.200373
1.170523
1.141415
1.113031
1.085352
1.058362
1.032043
1.006379
0.981352
0.956948
0.933151
0.909946
0.887318
0.865252
0.843736
0.822754
0.802294
0.762888
0.725417
0.689787
0.655907
0.623691



11.2
11.4
11.6
11.8
12

12.2
12.4
12.6
12.8

13
13.2
13.4
13.6
13.8

14
14.2
14.4
14.6
14.8

15
15.2
15.4
15.6
15.8
16

16.2
16.4
16.6
16.8
17

17.2
17.4
17.6
17.8
18

18.2
18.4
18.6
18.8

19
19.2
19.4

0.047456
0.047548
0.047697
0.047801
0.047931
0.048044
0.048132
0.048255
0.048336
0.048419
0.048567
0.04863

0.048695
0.048776
0.048857
0.048955
0.048994
0.049046
0.049093
0.04917

0.049202
0.049281
0.049279
0.049358
0.049422
0.049452
0.049453
0.049521
0.049575
0.049568
0.049611
0.049664
0.049704
0.049744
0.04975

0.049766
0.049804
0.049835
0.049853
0.049877
0.049846
0.049924

0.1867 0.621271
0.1900 0.603107
0.1933 0.573692
0.1967 0.553117
0.2000 0.527559
0.2033 0.505217
0.2067 0.487698
0.2100 0.463425
0.2133 0.447352
0.2167 0.430957
0.2200 0.401862
0.2233 0.389326
0.2267 0.376466
0.2300 0.360393
0.2333 0.344478
0.2367 0.32503
0.2400 0.317476
0.2433 0.307028
0.2467 0.297866
0.2500 0.282595
0.2533 0.276326
0.2567 0.260735
0.2600 0.261057
0.2633 0.245464
0.2667 0.232767
0.2700 0.22682
0.2733 0.226656
0.2767 0.213316
0.2800 0.202547
0.2833 0.203994
0.2867 0.195476
0.2900 0.185028
0.2933 0.177152
0.2967 0.169115
0.3000 0.16799
0.3033 0.164775
0.3067 0.157381
0.3100 0.151113
0.3133 0.147575
0.3167 0.142915
0.3200 0.149022
0.3233 0.133591

7.6
7.8
8
8.2
8.4
8.6
8.8
9
9.2
9.4
9.6
9.8
10
10.2
10.4
10.6
10.8
11
11.2
11.4
11.6
11.8
12
12.2
12.4
12.6
12.8
13
13.2
13.4
13.6
13.8
14
14.2
14.4
14.6
14.8
15
15.2
15.4
15.6
15.8

-0.47599 -0.52247
-0.50566 -0.57283
•0.55566 -0.62319
-0.59219 -0.67356
-0.63949 -0.72392
-0.68277 -0.77429
-0.71806 -0.82465
-0.76911 -0.87501
-0.80441 -0.92538
-0.84175 -0.97574
-0.91165 -1.02611
-0.94334 -1.07647
-0.97693 -1.12683
-1.02056 -1.1772
•1.06572 -1.22756
-1.12384 -1.27793
-1.14735 -1.32829
-1.18082 -1.37866
-1.21111 -1.42902
-1.26374 -1.47938
-1.28617 -1.52975
-1.34425 -1.58011
-1.34302 -1.63048
-1.4046 -1.68084
-1.45772 -1.7312
-1.4836 -1.78157
-1.48431 -1.83193
-1.54498 -1.8823
•1.59678 -1.93266
•1.58966 -1.98302
-1.63232 -2.03339
-1.68725 -2.08375
-1.73075 -2.13412
-1.77718 -2.18448
-1.78385 -2.23485
".80318 -2.28521

-1.84908 -2.33557
-1.88973 -2.38594
-1.91342 -2.4363
-1.94551 -2.43667
-1.90366 -2.53703
-2.01297 -2.58739

0.593057
0.563928
0.536229
0.509891
0.484847
0.461033
0.438388
0.416856
0.396382
0.376912
0.3584

0.340796
0.324057
0.308141
0.293006
0.278614
0.26493

0.251917
0.239544
0.227778
0.21659

0.205952
0.195836
0.186217
0.177071
0.168374
0.160104
0.15224

0.144763
0.137652
0.130891
0.124462
0.118349
0.112536
0.107009
0.101753
0.096755
0.092003
0.087484
0.083187
0.079101
0.075216



.NZ OIL
MW07D RISING HEAD PRESSURE TEST DATA (5-30-91)

THIS SPREADSHEET CALCULATES HYDRAULIC CONDUCTIVITY BASED ON THE BOUWER
AND RICE (1976) METHOD. AIR PRESSURE WAS USED TO PUSH THE WATER DOWN
IN THE WELL AND RECOVERY RATE WAS MEASURED.

THE FOLLOWING STEPS ARE REQUIRED TO CALCULATE HYDRAULIC CONDUCTIVITY:
1.) IMPORT HERMIT DATA INTO COLUMNS UNDER RAW DATA
2.) DECIDE WHICH DATA IS APPROPRIATE. CHOOSE THE INITIAL INDUCED HEAD, TRANSLATE

TINE VALUES
3.) DO THE REGRESSION CALCULATION FOR LEAST SQUARES FIT
4.) CHOOSE APPROPRIATE SLUG TEST PARAMETERS
5.) CHOOSE A VALUE FOR TIME t AND ITS CORRESPONDING Yt

Note: Values of time are translated to the first meaningful data point. The initial theoretical
induced head (Yo) is chosen on the regression line at the translated time t*0. (see Pandit and
and Miner. 1986. Ground Water. V. 24, No. 6, p. 743-749).

LINEAR REGRESSION DATA

Regression Output:
Constant 1.289272
Std Err of Y Est 0.030119
R Squared 0.996858
No. of Observations 157
Degrees of Freedom 155

X Coefficient(s) -0.0632
Std Err of Coef. 0.000285

Regression line equation:

Ln Y = -0.0632 t+1.289272

Ln Y intercept: 1.289272

SLUG TEST PARAMETERS

Length of slug Us)* ft.
Slug diameter (Ds)= ft.

Initial theoret. induced head (Yo)* 3.630142 ft.
Acti jl initial induced head (Ho)* 3.51614 ft.

Radius of developed zone (rw)* 0.25 ft.
Radius of well casing (re)* 0.0833 ft.

Effective length of inflow (L)= 5 ft.
Saturated thickness of aquifer (D)* 175 ft.

L/rw= 20
A> 2.1686

Constants based on L/rw: B* 0.318
C= 1.6788

Distance between top of aquifer
and screen bottom (H)* 36.4 ft.

D > H Ln (R/rw)* 2.35474
D - H Ln (R/rw)* 3.280999
Ln((D-H)/rw)« 6Note:

where:
D > H
D * H

If Ln((0-H)/rw)>6, set Ln((D-H)/rw)=6

Ln(R/rw)=[1.1/Ln(H/rw)+(A+BLnC(D-H)/rw])/L/rw]**-1
Ln(R/rw)*[1.1/Ln(H/rw)+C/U/rw>]**-1

Initial theoret. induced head (Yo):
Induced head (Yt) at time t:
Ordered pair on regression
line (t,Yt>:

Note:

Yo *
Yt =
t *

Choose Yt and t

3.630142 ft.
3.11921 ft.

2.4 sec.

RADIUS OF INFLUENCE

R* 2.633848 ft.

CALCULATION OF HYDRAULIC CONDUCTIVITY

K* 0.003148 cm/sec
K* 66.73215 gal/day-ft**2

K=rc**2*Ln(R/rw)*Ln(Yo/Yt))/2Lt



RAW DATA Note: 1 ft. head * 0.00506 volts
Induced head * final head reading-transducer head at time t

Time
(sec.)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.0

3
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

Transducer
Head

(Volts)

0.025778
0.02577

0.025771
0.025783
0.02578

0.025777
0.02575

0.025755
0.025766
0.025787
0.025744
0.025739
0.025755
0.02602

0.026623
0.026781
0.026374
0.026679
0.02645

0.026802
0.026641
0.026865
0.026818
0.027003
0.02704

0.027187
0.027265
0.027321
0.027398
0.027525
0.027578
0.02771

0.027749
0.027862
0.027949
0.028046
0.028136
0.028219
0.02834

0.028387
0.028479
0.028563
0.028653
0.028747
0.02879

0.028863
0.02898

0.029062
0.029158

Time
(min.)

0.0017
0.0033
0.
0.
0.
0.

0050
0067
0083
0100

0.0117
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0133
0150
0167
0183
0200
0217
0233
0250
0267
0283
0300
0317
0333
0350
0367
0383
0400
0417
0433
0450
0467
0483
0500
0517

0.0533
0.
0.

0550
0567

0.0583
0.0600
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0617
0633
0650
0667
0683
0700
0717
0733
0750
0767
0783
0800
0817

Induced head Translated
Value Y (ft) Time (sec.)

3.511638
3.513085
3.512925
3.510674
3.511156

3.5118
3.517105
3.51614

3.514049
3.50987

3.518229
3.519354
3.51614

3.463739
3.344632
3.313449
3.393818
3.333542
3.37887

3.309271
3.341097
3.296733
3.306055
3.269407
3.262174
3.233081
3.21781

3.206719
3.191449
3.166374
3.155927
3.129725
3.12201

3.099828
3,082468
3.063342
3.04566

3.029105
3.005314
2.995992
2.977828
2.961113
2.943431
2.924785
2.916267
2.90196

2.378814
2.862579
2.843613

.

-
-
-

1.2
1.1
1
0.9

Data used in
linear fit Ln (Y)

-0.8
-0.7
- 0.6
-0.5
-
-
0.4
0.3

-0.2
-0.1
0
0
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2

.1

.2

.3

.4

.5

.6

.7

.8

.9

.1

.2

.3

.4

.5

.6

.7

.8

.9

.1

.2

.3

.4

.5

.6

.7

.8
2.9
3
3
3
3
3
3
3

.1

.2

.3

.4

.5

.6

*

1
1
1
1
1
1
1
1
1
1
1
1
1

.256083

.256495

.256449

.255808

.255945

.256129

.257638

.257364

.256769

.255579

.257958

.258277

.257364
* 1.242349
*
*
*
*

1
1
1
1

.207357

.19799

.221956

.204035
* 1.217541

*

*

*

*

*

*

•*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1

.196728

.206299

. 192932

.195756

.184609

.182394

.173436

.168701

.165248

.160475

.152587

. 149282

.140945

.138477

.131347

.125731

.119506

.113718

.108267

.100382

.097275

.091194

.085565

.079576

.073221

.070304

.065387

.057378

.051723

.045075

Ln (Yt)
(theor.)

1.365118
.358797
.352477
.346156
.339836
.333515
.327195
.320874
.314554

1.308233
1.301913
1.295592
1.289272
1.282951
1.276631
1.27031
1.26399
.257669
.251349
.245028
.238708
.232387
.226067
.219746

1.213426
1.207105
1.200785
1.194464
.138144
.181323
.175503
.169182
.162862
.156541
.150221
1.1439

1.13758
.131259
.124939
.118618
.112298
.105977
.099657

1.093336
1.087016
1.080695
1.074375
1.068054
1.061734

1 C

3.916184
3.89151

3.866991
3.842627
3.318416
3.794358
3.770451
3.746695
3.723089
3.699632
3.676322
3.653159
3.630142
3.60727

3.584542
3.561957
3.539515
3.517214
3.495054
3.473033
3.451151
3.429407
3.407799
3.386328
3.364993
3.343791
3.322723
3.301788
3.280985
3.260313
3.239771
3.219359
3.199075
3.178919
3.15389

3.138988
3.11921

3.099557
3.080028
3.060622
3.041339
3.022177
3.003135
2.984214
2.965412
2.946728
2.928162
2.909713
2.89138



5 0.029245
5.1 0.029262
5.2 0.029361
5.3 0.029438
5.4 0.029496
5.5 0.029622
5.6 0.029705
5.7 0.029761
5.6 0.029831
5.9 0.029892
6 0.029994
6.1 0.030068
6.2 0.030104
6.3 0.030197
6.4 0.030293
6.5 0.030357
6.6 0.030459
6.7 0.030518
6.8 0.030582
6.9 0.030638
7 0.030715
7.1 0.030809
7.2 0.030882
7.3 0.030935
7.4 0.031014
7.5 0.031061
7.6 0.031132
7.7 0.031224
7.8 0.031269
7.9 0.031339
8 0.031446
8.1 0.031512
8.2 0.03156
8.3 0.031607

8.400001 0.031657
8.5 0.031759
8.6 0.031832
8.7 0.031902
8.8 0.031957

8.900001 0.032028
9 0.032049
9.1 0.032151
9.2 0.032235
9.3 0.032286

9.400001 0.032369
9.5 0.032411
9.6 0.032441
9.7 0.032497
9.8 0.032569

9.900001 0.032659
10 0.032672
10.2 0.032786
10.4 0.03289
10.6 0.033065
10.8 0.033146
11 0.033273

0.0833 2.826413
0.0850 2.823038
0.0867 2.803589
0.0883 2.788318
0.0900 2.776745
0.0917 2.751832
0.0933 2.735597
0.0950 2.724506
0.0967 2.710682
0.0983 2.698466
0.1000 2.678374
0.1017 2.663747
0.1033 2.656674
0.1050 2.63835
0.1067 2.619383
0.1083 2.606686
0.1100 2.586593
0.1117 2.57486
0.1133 2.56216
0.1150 2.551069
0.1167 2.53596
0.1183 2.517314
0.1200 2.502848
0.1217 2.492401
0.1233 2.476808
0.1250 2.467486
0.1267 2.453502
0.1283 2.435338
0.1300 2.426498
0.1317 2.412514
0.1333 2.391457
0.1350 2.378437
0.1367 2.368955
0.1383 2.35963
0.1400 2.349664
0.1417 2.329573
0.1433 2.315107
0.1450 2.301283
0.1467 2.290354
0.1483 2.27637
0.1500 2.27219
0.1517 2.252097
0.1533 2.235542
0.1550 2.225415
0.1567 2.20902
0.1583 2.200662
0.1600 2.194875
0.1617 2.183783
0.1633 2.169478
0.1650 2.151796
0.1667 2.149065
0.1700 2.126561
0.1733 2.106148
0.1767 2.071429
0.1800 2.055516
0.1833 2.030441

3.7
3.8
3.9
4
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
5
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
6
6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
7
7.100001
7.2
7.3
7.4
7.5
7.600001
7.7
7.8
7.9
8
8.100001
8.2
8.3
8.4
8.5
8.600001
8.7
8.9
9.1
9.3
9.5
9.7

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
•
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

1.039008 .055413
1.037813 .049093
1.0309 .042772
1.025439 .036452
1.021279 .030131
1.012267 .023811
1.00635 1.01749
1.002287 1.01117
0.9972 1.004849
0.992684 0.998529
0.98521 0.992208
0.979734 0.985888
0.977075 0.979567
0.970154 0.973247
0.962939 0.966926
0.95808 0.960606
0.950342 0.954285
0.945795 0.947965
0.940851 0.941644
0.936513 0.935324
0.930572 0.929003
0.923193 0.922683
0.917429 0.916362
0.913247 0.910042
0.906971 0.903721
0.9032 0.897401
0.897516 0.89108
0.890086 0.88476
0.886449 0.878439
0.880669 0.872119
0.871903 0.665798
0.866443 0.859478
0.862449 0.853157
0.858505 0.846837
0.854272 0.840516
0.845685 0.834196
0.839456 0.827875
0.833467 0.821555
0.828706 0.815234
0.822582 0.808914
0.820744 0.802593
0.811862 0.796273
0.804483 0.789952
0.799943 0.783632
0.792549 0.777311
0.788758 0.770991
0.786125 0.76467
0.781059 0.75835
0.774487 0.752029
0.766303 0.745709
0.765033 0.739388
0.754506 0.726747
0.744861 0.714106
0.728239 0.701465
0.720527 0.688824
0.708253 0.676183

2.873162
2.85506
2.837071
2.819196
2.801434
2.783783
2.766244
2.748815
2.731496
2.714286
2.697184
2.68019
2.663304
2.646523
2.629849
2.613279
2.596814
2.580453
2.564194
2.548039
2.531985
2.516032
2.500179
2.484427
2.468773
2.453219
2.437762
2.422403
2.40714
2.391974
2.376903
2.361927
2.347046
2.332258
2.317563
2.302962
2.288452
2.274033
2.259705
2.245468
2.23132
2.217262
2.203292
2.18941
2.175615
2.161908
2.148286
2.134751
2.121301
2.107935
2.094654
2.068342
2.042361
2.016706
1.991373
1.966359



11.2
11.4
11.6
11.8

12
12.2
12.4
12.6
12.8

13
13.2
13.4
13.6
13.8
14

14.2
14.4
14.6
14.8
15

15.2
15.4
15.6
15.8
16

16.2
16.4
16.6
16.8
17

17.2
17.4
17.6
17.8

18
18.2
18.4
18.6
18.8
19

19.2
19.4
19.6
19.8
20

20.2
21.2
22.2
23.2
24.2
25.2
26.2
27.2
28.2
29.2
30.2

0.033425
0.033487
0.033631
0.
0.
0.
0.
0.
0.
0.

033744
033857
033988
034056
034159
034289
034382

0.03452
0.03463

0.
0.
0.
0.
0.
0.
0.
0.
0.

034721
034823
034948
035042
035164
035291
035387
035491
035555

0.035734
0.
0.
0.

035857
035898
036046

0.03614
0.
0.

0
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0

0.
0

0.
0

0.
0.
0.

0
0.
0.
0.
0.

036246
036333
.03645
036555
036638
036733
036847
036932
037033
037142
037245
037307
037398
037504
037583
037677
037746
.03784
037892
.03798
038354
.03865
038953
039207
039513
.03979
040037
040219
040476
040641

0.1867
0.1900
0.1933
0.1967
0.2000
0.2033
0.2067
0.2100
0.2133
0.2167
0.2200
0.2233
0.2267
0.2300
0.2333
0.2367
0.2400
0.2433
0.2467
0.2500
0.2533
0.2567
0.2600
0.2633
0.2667
0.2700
0.2733
0.2767
0.2800
0.2833
0.2867
0.2900
0.2933
0.2967
0.3000
0.3033
0.3067
0.3100
0.3133
0.3167
0.3200
0.3233
0.3267
0.3300
0.3333
0.3367
0.3533
0.3700
0.3867
0.4033
0.4200
0.4367
0.4533
0.4700
0.4867
0.5033

2.000381
1.988004
1
1

1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1

1
1
1
1
1

1
1

1

1
1

1
1
1
1
1

0
0
0
0
0
0
0

.959715

.937211
1.91503
1.88899
1.87565
.855235
.829678
.811194
.783868
.762168
.744166
.724073
1.69932
.680676
.656565
.631488
.612522
.591947
.579409
.544047
.519615
.511579
.482324
1.46384
.442783
.425583
.402599
.381702
.365306
1.3465

.323998

.307281
1.28735
1.26581
.245395
1.23318
.215178
.194281
1.17853
.160045
.146381
.127735
.117449
.100091
1.02631
.967802
.907848
.857696
.797099
,742449
.693583
.657579

0.606785
0.574316

9.9
10.1
10.3
10.5
10.7
10.9
11.1
11.3
11.5
11.7
11.9
12.1
12.3
12.5
12.7
12.9
13.1
13.3
13.5
13.7
13.9
14.1
14.3
14.5
14.7
14.9
15.1
15.3
15.5
15.7
15.9
16.1
16.3
16.5
16.7
16.9
17.1
17.3
17.5
17.7
17.9
18.1
18.3
18.5
18.7
18.9
19.9
20.9
21.9
22.9
23.9
24.9
25,9
26.9
27.9
28.9

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*

*
*

0.693338
0.687131
0.672799
0.66125
0.649733
0.636042
0.628955
0.618011
0.60414
0.593986
0.578784
0.566545
0.556277
0.54469
0.530228
0.519196
0.504746
0.489493
0.477799
0.464958
0.457051
0.434407
0.418457
0.413155
0.393611
0.381063
0.366574
0.354581
0.338327
0.323316
0.311379
0.297509
0.280656
0.267949
0.252586
\235712
0.219453
0.209596
0.19489
0.177544
0.164268
0.148459
0,13661
0.120211
0.111048
0.095393
0.02597
-0.03273
-0.09668
-0.15351
-0.22678
-0.2978
-0.36588
-0.41919
-0.49958
•0.55458

0.663542
0.650902
0.638261
0.62562

0.612979
0.600338
0.587697
0.575056
0.562415
0.549774
0.537133
0.524492
0.511851
0.49921

0.486569
0.473928
0.461287
0.448646
0.436005
0.423364
0.410723
0.398082
0.385441

0.3728
0.360159
0.347518
0.334877
0.322236
0.309595
0.296954
0.284313
0.271672
0.259031
0.24639

0.233749
C. 221108
0.208467
0.195826
0.183185
0.170544
0.157903
0.145262
0.132621
0.11998

0.107339
0.094698
0.031493
•0.03171
•0.09492
-0.15812
-0.22133
-0.28453
-0.34774
-0.41094
-0.47415
-0.53735

1.941658
1.917268
1.893185
1.869404
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
4
1

1

1

1

1

1

0
0
0
0
0
0
0
0
0

.845921

.822734

.799838

.777229

.754905

.732861

.711093
1.6896
.668376
.647419
.626725
.606291
.586113
.566189
.546516
.527089
.507907
.488966
.470262
.451793
.433557
.415549
.397768
1.38021
.362873
.345753
.328848
.312156
.295674
.279398
.263327
.247458
.231788
.216315
.201036
.185949
.171052
.156342
.141817
.127474
.113311
.099327
.031994
.968785
.909448
.853745
.801454
.752366
.706285
.663025
.622416
.584293



31.2
32.2
33.2
34.2
35.2
36.2
37.2
38.2
39.2
40.2
41.2
42.2
43.2
44.2
45.2
46.2
47.2
48.2
49.2
50.2
51.2
61.2
71.2

0.040851
0.04103

0.041182
0.041384
0.041534
0.041672
0.041805
0.041961
0.042084
0.042187
0.042311
0.042393
0.042455
0.042583
0.042683
0.042764
0.042803
0.042891
0.042945
0.0429%
0.043051
0.04336

0.043513

0.5200 0.532686
0.5367 0.497322
0.5533 0.467425
0.5700 0.427401
0.5867 0.397666
0.6033 0.3705
0.6200 0.34414
0.6367 0.313279
0.6533 0.289006
0.6700 0.268753
0.6867 0.24416
0.7033 0.228087
0.7200 0.215709
0.7367 0.190474
0.7533 0.170704
0.7700 0.15463
0.7867 0.146915
0.8033 0.129555
0.8200 0.118945
0.8367 0.10882
0.8533 0.098049
1.0200 0.036808
1.1867 0.006589

29.9 *
30.9 *
31.9 *
32.9 *
33.9 *
34.9 *
35.9 *
36.9 *
37.9
38.9
39.9
40.9
41.9
42.9
43.9
44.9
45.9
46.9
47.9
48.9
49.9
59.9
69.9

-0.62982 -0.60056
-0.69852 -0.66376
-0.76052 -0.72697
-0.85003 -0.79017
-0.92214 -0.85338
•0.9929 -0.91658
-1.06671 -0.97979
-1.16066 -1.04299
•1.24131 -1.1062
-1.313% -1.1694
-1.40993 -1.23261
- .47803 -1.29581
- . 53382 -1.35902
- .65824 -1.42222
- .76783 -1.48543
- .86672 -1.54863
• .9179 -1.61184
-2.04365 -1.67504
-2.1291 -1.73825
-2.21806 -1.80145
-2.32228 -1.86466
-3.30203 -2.4%71
-5.02236 -3.12876

0.548506
0.514911
0.483373
0.453767
0.425974
0.399884
0.375391
0.352399
0.330815
0.310553
0.291532
0.273676
0.256913
0.241178
0.226406
0.212539
0.199521
0.1873

0.175828
0.165059
0.154949
0.082356
0.043772
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APPENDIX E

GROUND WATER ELEVATION MEASUREMENT RESULTS

Per the approved Lenz Oil Site RI/FS Work Plan, ERM-North Central collected water level

measurements on a monthly basis from the monitoring wells installed at the site. The first round

of water level measurements was collected on January 21, 1991, and measurements have been

taken every month since then. Because most of the monitoring wells were installed since

February 1991, only a few monitoring well clusters (i.e., G101, G102, and G104) have water

level data for the entire period. Since the monitoring well network at the site was expanded,

the number of measurement points increased from the original 7 monitoring wells to 23

monitoring wells. Measurements of surface water elevation were taken at two points along a

ditch on the northwest part of the site and at one point on the Des Plaines River (Figure 2-1).

The water level elevations for each monitoring point and each round of measurements are

summarized on Table 2-3.

Seasonal fluctuations in the water levels were monitored by plotting the monthly water level

elevations for selected wells through time (Figure E-l). The data from only a few wells were

plotted because all of thr wells showed the same genen' trend. In general, the water levels in

the wells rose approximately 3 feet between January 21, 1991 and April 24, 1991, and then

declined approximately 2 feet between April 24, 1991 and June 24, 1991. This water level

increase during early spring agrees with the expected seasonal trend of snow melt and increased

precipitation during this time.

Although the amount of data is limited, the apparent drop in water level for the shallow well in

cluster G101 and the apparent rise in the water level in the deep well at the same cluster between

January and February, 1991 suggest that a downward flow had occurred from the unconsolidated

zone to the Silurian dolomite. This is supported by the steeper decline of water levels in the

shallow wells compared to the deep wells between April and June, 1991. These observations



suggest that the unconsolidated soil portion of the aquifer is hydrauiically connected to the

fractured dolomite portion of the aquifer, but there is probably a lower permeability layer near

the dolomite surface.

On April 24, 1991, ERM installed two steam gages (SGI and SG2) at the site and a single gage

in the Des Plaines River. ERM used these gages to measure the water level elevation of the

ditch, located northwest of the site and the Des Plaines River. These surface water elevation

points provided additional data points for the shallow piezometric surface maps.
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APPENDIX F

GROUND WATER SAMPLING FORMS



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: DATE: 7 JLfr.,, 145 1 TIME:

SAMPLERS: AFFILIATION: OBSERVERS: AFFILIATION;

£SlL
r&L

WELL NUMBER: Mti/^7 5 TOTAL DEPTH: 32..5 (ft) I.D.:

MATERIAL: '^H, <,krf-< 1. SCREENED INTERVAL: •

WATER LEVEL TO TOP OF CASING (ft)

.(in)

(ft)

PRE-PURGE: POST-PURGE: SAMPLING:
3 vfc/. - 6.1

THICKNESS OF WATER COLUMN: /4.2£_(ft) CASING VOLUME: 2,^T fgal)

PURGING METHOD: SAMPLING METHOD:

STABILIZATION TEST

Time pH
Conductance
(umhos/sq cm)

Temperature
(deg F)

Cumulative
Volume
(gal)

ft'- at

7./S

7.05

1740

ft, I



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER VOLUME PRESERVATIVE/PREP
(^L>> ycA , Ltecr

(_') ̂  . L-i

METALS SAMPLE FILTERED IN FIELD? YES _/l NO

OBSERVATIONS:



SAMPLE I .D . :

SAMPLERS:

FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

AFFILIATION:

ERM

DATE: 7 ?

OBSERVERS

.//

TIME: /2 ,' 2-O

AFFILIATION:

WELL NUMBER:

MATERIAL:

PRE-PURGE:

TOTAL DEPTH : >T« (ft) I.D.:

SCREENED INTERVAL:

WATER LEVEL TO TOP OF CASING (ft]

POST-PURGE: SAMPLING:

STABILIZATION TEST

fin)

(ft)

THICKNESS OF WATER COLUMN: 35'«4f3 (ft) CASING VOLUME: 6.3 (era 11

PURGING METHOD: ~l<r-&rni %?///: V SAMPLING METHOD: ~TI,^ J*6i'lf

Time

H'.si

PH
Conductance
(umhos/sq cm)

7

7. /3 77-5

Temperature
(deg F)

J3..5

12.2

Cumulative
Volume
(gal)



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER VOLUME PRESERVATIVE/PREP,
-te"̂ - V-
/ /*-C'V >,

METALS SAMPLE FILTERED IN FIELD? YES L- NO

OBSERVATIONS: Cjt";Y/M



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: ^2-92-

o 'Z s~z.
GROUND WATER SAMPLING

FIELD DATA FORM

SAMPLE I . D . : - /6/0/rf- DATE: TIME:

SAMPLERS; AFFILIATION: OBSERVERS: AFFILIATION:

WELL NUMBER:

MATERIAL: ^^C /

TOTAL DEPTH: ££_££_(ft) I . D . : —

SCREENED INTERVAL: -

WATER LEVEL TO TOP OF CASING (ft;

PRE-PURGE: SAMPLING:

THICKNESS OF WATER COLUMN:

PURGING METHOD:

;ft) CASING VOLUME:

SAMPLING METHOD:
- //
/ '-

STABILIZATION TEST

.(in;

(ft!

.(gal)

Time PH
Conductance
(umhos/sq cm)

-• / ̂  7

Temperature
(deg F)

Cumulative
Volume

(gal)

?• - I



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER VOLUME PRESERVATIVE/PREP.

METALS SAMPLE FILTERED IN FIELD? YES NO

OBSERVATIONS: ^ w • • 4- -,- '-.^ , -.'- - - ;-' ;



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: DATE: TIME:

SAMPLERS: AFFILIATION: OBSERVERS: AFFILIATION:

WELL NUMBER: _y- TOTAL DEPTH
: ̂ L

(ft) I.D.:

MATERIAL: "̂ u- / SCREENED INTERVAL:

v//'/

PRE-PURGE:

WATER LEVEL TO TOP OF CASING (ft)

SAMPLING:POST-PURGE:

.(in)

(ft)

THICKNESS OF WATER COLUMN:

PURGING METHOD:

Time pH

.(ft) CASING VOLUME: 3• 2. (gal!

SAMPLING METHOD: "-V'". • .- . - ' - '̂

STABILIZATION TEST

Conductance
(umhos/sq cm)

Temperature
(deg /)

Cumulative
Volume
(gal)



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER VOLUME PRESERVATIVE/PREP,
s,a>- - 2. W - <- ' ̂^

METALS SAMPLE FILTERED IN FIELD? YES NO '-

OBSERVATIONS: ^-- —•"-- - - . / ' - = • -



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

//'
GROUND WATER SAMPLING ^

FIELD DATA FORM

T

i

SAMPLE I.D. :

SAMPLERS : AFFILIATION:

DATE:

OBSERVERS:

TIME:

AFFILIATION:

WELL NUMBER:

MATERIAL: _

TOTAL DEPTH: — f ft) I.D.:

SCREENED INTERVAL:

WATER LEVEL TO TOP OF CASING (ft]

PRE-PURGE: POST-PURGE: Z_ SAMPLING:

.(in)

(ft)

THICKNESS OF WATER COLUMN:

PURGING METHOD:

.(ft) CASING VOLUME:

SAMPLING METHOD:

.(gal)

STABILIZATION TEST

Time PH
Conductance
(umhos/sq cm)

Temperature
(deg F)

Cumulative
Volume
(gal)



FIGURE 2-4

, LENZ OIL SITE REMEDIAL INVESTIGATION
: PROJECT NO: 9292

GROUND WATER SAMPLING
' FIELD DATA FORM
j (Continued)

SAMPLE CONTAINER VOLUME PRESERVATIVE/PREP.

METALS SAMPLE FILTERED IN FIELD? YES NO

OBSERVATIONS: A'̂ " -< ~ -'/rr ~ -/-7/:'



SAMPLE I.D.:

SAMPLERS:

FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

l~G- IG

AFFILIATION:

J DATE:

OBSERVERS:

r

TIME:

AFFILIATION

WELL NUMBER: f^C.2, L TOTAL DEPTH: J&..36 Cft) I.D.: (L fin)

MATERIAL: 5fo>i 4-fVv7 I SCREENED INTERVAL: - (ft)

WATER LEVEL TO TOP OF CASING (ft)

PRE-PURGE: POST-PURGE: SAMPLING:

THICKNESS OF WATER COLUMN:

PURGING METHOD:

(ft) CASING VOLUME: /VT (gal)

SAMPLING METHOD: TtL+le™ ?fil(<'K

STABILIZATION TEST

Time PH

6.35

Conductance
(umhos/sq cm)

1100

)\oO

Temperature
(deg F)

II 'c

Cumulative
Volume
(gal)

0

3.0



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER VOLUME

I L
IL.

'&ii FIELD? "YES

PRESERVATIVE /PREP

NO

OBSERVATIONS:



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I . D . : A.O "I CrJ££.D-6/.I DATE: TIME:

SAMPLERS: AFFILIATION: OBSERVERS:

.WELL NUMBER:

MATERIAL:

AFFILIATION

TOTAL DEPTH: 2L/I7' (ft) I.D.:

>J^ I SCREENED INTERVAL: _ •

(in)

(ft)

WATER LEVEL TO TOP OF CASING (ft)

SAMPLING:PRE-PURGE: A. '73 POST-PURGE:

THICKNESS OF WATER COLUMN: J23^ ( f t ) CASING VOLUME:

PURGING METHOD: ~lfc?/{™ l&J/Jt-^C SAMPLING METHOD: ~]

STABILIZATION TEST

(gal)

Time PH

7JL,

12'-

Conductance
(umhos/sq cm)

Temperature
(deg F)

lC*c

Cumulative
Volume
(gal)

O

A



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
I PROJECT NO: 9292
j

GROUND WATER SAMPLING
< FIELD DATA FORM
j (Continued)

SAMPLE CONTAINER VOLUME PRESERVATIVE/PREP

YtA ^k
(3\ ^Jr-f f'rla^ £l'M- ilrk--r

OBSERVATIONS: /} .-?/ f**

^Avtv-y^ ic (.'h-tn.w ^f'

///•?rir
"t PETALS'""SAMPLE FILTERED IN FIELD? YES X NO"

\j



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.:

SAMPLERS:

-/3r/c^t MX

AFFILIATION:

DATE:

OBSERVERS:

TIME:

/V
AFFILIATION:

WELL NUMBER:

MATERIAL: _;

TOTAL DEPTH: .•?.~^ fft) I.D.:

SCREENED INTERVAL: -

~2

WATER LEVEL TO TOP OF CASING (ft;

.(in)

(ft)

FRE-PURGE: SAMPLING:

THICKNESS OF WATER COLUMN:

PURGING METHOD:

.(ft) CASING VOLUME:

SAMPLING METHOD:

STABILIZATION TEST

.(gal)

Time pH
Conductance
(umhos/sq cm)

Temperature
(deg #) "^

-- 06 <'f

Cumulative
Volume
(gal)

O



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

j

GROUND WATER SAMPLING
] FIELD DATA FORM
] (Continued)

//,'.- - //-. r :_•_
//••' '~,>:<>.*i-i' : /*/' "^

SAMPLE CONTAINER VOLUME PRESERVATIVE / PREP .

METALS SAMPLE FILTERED IN FIELD? YES NO

OBSERVATIONS: f'i— -V^P rv/J -• ̂ .T'^. 7 //.-

]

]

]

]

]

]

1

]

]



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D DATE: 77/^7 TIME:

SAMPLERS: AFFILIATION: OBSERVERS: AFFILIATION:

WELL NUMBER:

MATERIAL: -

PRE-PURGE:

TOTAL DEPTH: ^_(ft) I.D.:

SCREENED INTERVAL:

WATER LEVEL TO TOP OF CASING (ft)

577 ff?rr
JJ2O6T-PURGE: SAMPLING:

THICKNESS OF WATER COLUMN:

PURGING METHOD:

.(ft) CASING VOLUME:

SAMPLING METHOD:

.(in)

(ft)

.(gal)

STABILIZATION TEST

Time pH

8.39

7,73
11 7'

,'i 4 2. , 4-

Conductance
(umhos/sq cm)

/ Q 2 Q

MOO

Temperature
(deg F)

' /O. I

.'5-0 7-6

,'5.9

IO.Q | 3,7

Cumulative
Volume
(gal)

0

-2

,0.0



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER VOLUME PRESERVATIVE/PREP.

METALS SAMPLE FILTERED IN FIELD? YES NO

OBSERVATIONS:



ir r-^/'T^ FIGURE 2-4
" ' ° '< 1/6-^

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D.: DATE: TIME:

SAMPLERS: AFFILIATION: OBSERVERS AFFILIATION:

WELL NUMBER: ~ : ̂  '- - TOTAL DEPTH: - ••-

MATERIAL: "- - ! SCREENED INTERVAL:

WATER LEVEL TO TOP OF CASING ( f t )

PRE-PURGE:
5/7

peer -PURGE: / / - SAMPLING:

.( in)

(ft)

THICKNESS OF WATER COLUMN:

PURGING METHOD: .

.(ft) CASING VOLUME:

SAMPLING METHOD:

.(gal)

STABILIZATION TEST

Time pH
Conductance
(umhos/sq cm)

Temperature
(deg F)

Cumulative
Volume
(gal)



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER VOLUME PRESERVATIVE/PREP,

METALS SAMPLE FILTERED IN FIELD? YES NO

OBSERVATIONS:



FIGURE 2-4

SAMPLE I.D.:

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

DATE: 7̂̂ 7/̂ 7 TIME:

SAMPLERS: AFFILIATION: OBSERVERS: AFFILIATION:

WELL NUMBER:

MATERIAL:

TOTAL DEPTH: .(ft) I.D. :

SCREENED INTERVAL:

WATER LEVEL TO TOP OF CASING (ft]

. (m)

(ft)

PRE-PURGE: POST-PURGE: SAMPLING:

THICKNESS OF WATER COLUMN:

PURGING METHOD:

.(ft) CASING VOLUME:

SAMPLING METHOD:

STABILIZATION TEST

.(gai;

Time pH
Conductance
(umhos/sq cm)

Temperature
(deg F)

Cumulative
Volume
(gal)



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER VOLUME PRESERVATIVE/PREP.

(O //

METALS SAMPLE FILTERED IN FIELD? YES NO

OBSERVATIONS: <^(-^ f^l^Z U>/*-1^>? J^g.^n ̂  ^3>



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM '

SAMPLE I.D.:

SAMPLERS:

DATE: ~~ 7 ' '7 /

AFFILIATION: OBSERVERS:

TIME:

AFFILIATION:

WELL NUMBER:

MATERIAL:

C " ''
TOTAL DEPTH: (ft) I.D.: ^-

SCREENED INTERVAL:

WATER LEVEL TO TOP OF CASING (ft)

.(in)

(ft)

PRE-PURGE:

5;'7

POST-PURGE: SAMPLING:

THICKNESS OF WATER COLUMN:

PURGING METHOD:

(ft) CASING VOLUME:

SAMPLING METHOD:

_±_(gal)

STABILIZATION TEST

Time pH

~l.<fl

Conductance
(umhos/sq cm)

Temperature
(deg/f) "'£-

Cumulative
Volume
(gal)

^ Q



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER VOLUME PRESERVATIVE/PREP.
/ • — > /CX L— X__ --

7/1.

/ £. •- f- •• o ^ '

L. /% •:>

METALS SAMPLE FILTERED IN FIELD? YES NO //, Tfe-'

j- , : .. I
OBSERVATIONS:



SAMPLE I.D.:

FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

DATE: ft M/i TIME:

SAMPLERS: AFFILIATION: OBSERVERS:

WELL NUMBER: Li

MATERIAL: Sfa^f.

AFFILIATION:

TOTAL DEPTH: IP: . C (ft) I.D.:

SCREENED INTERVAL: _

?-

WATER LEVEL TO TOP OF CASING (ft)

(in)

(ft)

PRE-PURGE: POST-PURGE: SAMPLING:

THICKNESS OF WATER COLUMN: IC«2£) (ft) CASING VOLUME:

PURGING METHOD: "A?£/W ^//d'-r SAMPLING METHOD:

STABILIZATION TEST

(gal)

ID:

Conductance Temperature

7/3

Cumulative
Volume

Time

10(20

io;z^
in'-%
id!'&

pH

7*47
7.2.7

7.Z2

7. /3

(umhos/sq ca)

BCD
3.4)

IKO

(deg F)

!I,0C^

11. 6° L

H.c'c

(gal)

/

Z.c«f

4 /W

6 ^^
e



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER VOLUME, PRESERVATIVE/PREP,
3/

t/rfer

METALS SAMPLE FILTERED IN FIELD? YES ^ NO

B̂ .
OBSERVATIONS: /frW/'/4 , i/fl/.~



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE T.D.: Lfl-iMWO2.D ~(lJ DATE: 7 /Jr.n I TIME

SAMPLERS: AFFILIATION: OBSERVERS:

ERM

AFFILIATION:

WELL NUMBER:

MATERIAL:

PRE-PURGE:

TOTAL DEPTH: "43.5 (ft) I.D.:

7ffl SCREENED INTERVAL: •

WATER LEVEL TO TOP OF CASING (ft;

POST-PURGE: SAMPLING:

THICKNESS OF WATER COLUMN: J»T,.

PURGING METHOD: "IcTrP/Ĉ

CASING VOLUME:

SAMPLING METHOD: 7

STABILIZATION TEST

.( in)

(ft)

.(gai;

Time PH
Conductance
(umhos/sq cm)

Temperature
(deg F)

750

Cumulative
Volume
(gal)

o.



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER VOLUME PRESERVATIVE/PREP.

METALS SAMPLE FILTERED IN FIELD? YES NO

OBSERVATIONS:



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM Krfvju5

iS> -OLol-FTS- ifoo

SAMPLE T . D . :t-0-lr*ltJI* '(Hd-l^VO DATE: 4 ft fat TIME:

SAMPLERS:

scr

WELL NUMBER:

MATERIAL:

PRE-PURGE:

AFFILIATION OBSERVERS: AFFILIATION:

£ TOTAL DEPTH: /%«?£ (ft) I.D.: <C

Sf*t f _ SCREENED INTERVAL: _ -

WATER LEVEL TO TOP OF CASING (ft;

SAMPLING:POG'J PURGE:

THICKNESS OF WATER COLUMN:

PURGING METHOD:

STABILIZATION TEST

fin)

(ft)

.(ft) CASING VOLUME: *3- C) (gal)

SAMPLING METHOD:

Time
Conductance. Temperature

Cumulative
Volume

pH (umhos/sq cm) (deg

7.0V H80 in.->
7./0 N$"P (0 ,0
7.0^ /^OO (0,0

7.0Z J190 ^^

F) (gal)

(oj 0
(o.o 2
i<?.o y
^.8 6



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER VOLUME PRESERVATIVE/PREP,

METALS SAMPLE FILTERED IN FIELD? YES NO

OBSERVATIONS: l/gfU < M T<^



SAMPLE I.D

FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

DATE: TIME

SAMPLERS: AFFILIATION: OBSERVERS: AFFILIATION:

WELL NUMBER: flit*/ Ik TOTAL DEPTH: ̂/Q. 1*7 (ft) I.D.:

MATERIAL: SCREENED INTERVAL:

PRE-PURGE:

WATER LEVEL TO TOP OF CASING (ft;

SAMPLING:POST-PURGE:

THICKNESS OF WATER COLUMN:

PURGING METHOD:

.(ft) CASING VOLUME:

SAMPLING METHOD:

STABILIZATION TEST

.(in)

(ft)

.(gai;

Time

If, 30

pH

T

7.10

Conductance,
(umhos/sq cm)

Temperature
(deg F)

lo.O

180
i.o

Cumulative
Volume
(gal)

0

Ql



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER VOLUME PRESERVATIVE/PREP.

METALS SAMPLE FILTERED IN FIELD? YES NO

OBSERVATIONS:



FIGURE 2-4

SAMPLE I.D

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

DATE: (.- TIME:

SAMPLERS: AFFILIATION: OBSERVERS: AFFILIATION:

WELL NUMBER:

MATERIAL:

TOTAL DEPTH:. 1.1. /S*(ft) I.D.: X'

±>/77V? / SCREENED INTERVAL:

WATER LEVEL TO TOP OF CASING (ft)

PRE-PURGE: 3 • ' POST-PURGE: SAMPLING:

STABILIZATION TEST

(in)

(ft)

THICKNESS OF WATER COLUMN://. ̂^ (ft) CASING VOLUME: _£__!_£ (gal)
r-/ - 7>5~

PURGING METHOD: -̂  >nt fV^L^C SAMPLING METHOD : T ^/L ?/ T^f.'t//;• *~

Time

/'̂ : 35

pH

7.

7.63

7.34

Conductance
(umhos/sq cm)

Temperature
(deg F)

430

Cumulative
Volume
(gal)



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER VOLUME PRESERVATIVE/PREP

. ; / (ALS SAMPLE FILTERED IN FIELD? YES

OBSERVATIONS: Kl'M = O~



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D

SAMPLERS: AFFILIATION:

DATE: fijA

OBSERVERS:

TIME:

AFFILIATION:

WELL NUMBER:

MATERIAL:

TOTAL DEPTH: */ ?• /-3 (ft) I.D.:

SCREENED INTERVAL: _ _•

WATER LEVEL TO TOP OF CASING 'ft)

.(in)

(ft)

PRE-PURGE: V- / g POST-PURGE:

THICKNESS OF WATER COLUMN £/ jL-LL- ( ft)

SAMPLING:

PURGING METHOD: KL^Ir-1 P/'jIc'C

STABILIZATION TEST

CASING VOLUME:

SAMPLING METHOD:

c? (gal)
J - 21
R/A /

Time pH

7.13

Conductance
(umhos/sq cm)

ICCO

Temperature
(deg F)

/I/O

Cumulative
Volume
(gal)

J_

i4 (

2 Ceil



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER

(z) yv
VOLUME PRESERVATIVE/PREP.

ALV SAMPLE'mTV*ED IN

OBSERVATIONS:



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
DATA FORM

SAMPLE I.D.: Lf)- i ̂ liU DATE: fi TIME:

SAMPLERS: AFFILIATION:

EKM
OBSERVERS:

//. U. 4.
AFFILIATION:

EM.

WELL NUMBER: ̂  \JiJr4-5 TOTAL DEPTH: Ifi^L- (ft) I.D.:

MATERIAL: S^n^\., S\nf> \ SCREENED INTERVAL: •

WATER LEVEL TO TOP OF CASING (ft)

PRE-PURGE: PL POST-PURGE: SAMPLING:

.(in)

(ft)

. ..
THICKNESS OF WATER COLUMN: 1C ,74 (ft) CASING VOLUME: L 7 (gal)

PURGING METHOD: T7' j7fl>T R^.tl/'-C SAMPLING M ETHO D : ~ rk~^

STABILIZATION TEST

Time PH

71/0

7.2.

7.50

Conductance
(umhos/sq cm)

Temperature
(deg F)

12.0 °C

Cumulative
Volume
(gal)

d

1.76
4.0



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER __ VOLUME PRESERVATIVE/ PREP,
4GkL Vc
/Irfrr /LQ
Urkr

METALS SAMPLE FILTERED IN FIELD? YES ̂  NO

OBSERVATIONS: O C^,\ - ~P))k. 4̂  ~£>Jc.



}
]
]

}

FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

j SAMPLE I.D.: LQ-.Mti^'b-f'^l DATE: 7 /fcy /£15/ TIME: _

SAMPLERS: AFFILIATION: OBSERVERS: AFFILIATION:

] m _

WELL NUMBER: , V/i'M P TOTAL DEPTH: 4̂ 7 (ft) I.D.: (in)

MATERIAL: 5fê . 5ikyA SCREENED INTERVAL: - (ft)

WATER LEVEL TO TOP OF CASING (ft)

]
PRE-PURGE: ^r,cA POST-PURGE: SAMPLING:

THICKNESS OF WATER COLUMN: 36̂ 6 (ft) CASING VOLUME: .5,<̂  (gal;

PURGING METHOD: ~77̂ V̂ /̂ ?//>r SAMPLING METHOD: Tt'fLc1

STABILIZATION TEST

]
Cumulative
Voli

> Time pH (umhos/sq cm) (deg F) (gal;
"J Conductance Temperature Volume

1 •'*>•/< 7J l~''lJ 2*.
7. /3 In^O

/46c
1 /.̂ ,- 5̂  7̂ 7



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER
(2.) V'OA

7££̂  i-te^r

VOLUME

v
sis:

PRESERVATIVE/PREP

METALS SAMPLE FILTERED IN FIELD? YES >' NO

OBSERVATIONS:



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

SAMPLE I.D. : DATE: iHtui I'frl TIME:

SAMPLERS : AFFILIATION:

£//

OBSERVERS:

ti. V >A

AFFILIATION:

WELL NUMBER:

MATERIAL:

: /%-rxs
<vk--, <;

TOTAL DEPTH: 2J

:/tf? / SCREENED

,-,^_ ( f t ) I . D . : J-

INTERVAL:

( i n )

. ( f t )

WATER LEVEL TO TOP OF CASING ft)

PRE-PURGE: POST-PURGE: SAMPLING:

THICKNESS OF WATER COLUMN: 12*2- (ft) CASING VOLUME:

PURGING METHOD: ~"fg P //f? ^</7{,r SAMPLING METHOD:

STABILIZATION TEST

(gall

Time pH
Conductance
(umhos/sq cm)

Temperature
(deg F)

Cumulative
Volume

(gal)

0*

•*



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER . . VOLUME PRESERVATIVE/PREP,

\ ^ * i i j f * .. . f ̂ , i / ^ C s
./U,^

( 4 )

r

METALS SAMPLE FILTERED IN FIELD? YES K NO

OBSERVATIONS: SbJL - ± 3 ff-. - //L^V S>£ at I

//T i:\.Cj.L



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE, CONTAINER. VOLUME,, PRESERVATIVE/ PREP.
(JL; y'cA
(3) ̂VU
C -̂  fW.

A , (rla'&,clot*

METALS SAMPLE FILTERED IN FIELD? YES .£ NO _

OBSERVATIONS: f'.lfif^r C} - 7^?/. Mtxku> rt/>l(t-6\^_ £



FIGURE 2-4

LENZ OIL SITE REMEDIAL INVESTIGATION
PROJECT NO: 9292

GROUND WATER SAMPLING
FIELD DATA FORM

(Continued)

SAMPLE CONTAINER VOLUME PRESERVATIVE/PREP,

METALS SAMPLE FILTERED IN FIELD? YES NO

OBSERVATIONS: ~r-. • '• ,- -'• ̂.


